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Impacts to the Midwest RU population due to the 100-turbine Buckeye Wind Project, with
WNS effects. Leslie matrix model results given starting Midwest RU population size of
305,297 Indiana bats, expected and worst-case scenarios of Project-related mortality, and
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Figure 5-5

Figure 5-6

Figure 5-7
Figure 5-8
Figure 5-9
Figure 6-1
Figure 6-2
Figure 6-3
Figure 6-4

Figure 6-5
Figure 7-1

estimated population reductions from WNS based on NY data from 2007 to 2011. Note
that although there are slight differences between no take, expected, and worst-case
scenarios, they appear identical at this scale.

Impacts to a local maternity colony due to the 100-turbine Buckeye Wind Project, with
WNS effects and 50% reduction in take. Lleslie matrix model results given starting
population size of 70 adult female Indiana bats in the local maternity colony, expected
and worst case scenarios of Project-related mortality reduced by 50% after the Midwest RU
population is reduced by 50%, and estimated population reductions from WNS based on
NY data from 2007 to 2011.

Impacts to the Midwest RU population due to the 100-turbine Buckeye Wind Project, with
WNS effects and 50% reduction in take. Leslie matrix model results given the 2009
starting Midwest RU population size of 305,297 Indiana bats, expected and worst-case
scenarios of Project-related mortality reduced by 50% after the Midwest RU population is
reduced by 50%, and estimated population reductions from WNS based on NY data from
2007 to 2011. Note that although there are slight differences between no take, expected,
and worst-case scenarios, they appear identical at this scale.

Example of a culverted crossing that would be authorized by the USACE under Section
404 of the CWA.

Example of an open-bottomed culvert or arched bridge that would be built above the
delineate edge of the stream.

Example of a temporary construction crossing that would be placed above the delineated
edge of a stream.

Adaptive management decisions for Expected or Less than Expected average mortality of
Indiana bats in Year 1.

Adaptive management decisions for Greater than Expected average mortality of Indiana
bats in Year 1.

Adaptive management decisions for Greater than Expected average mortality of Indiana
bats in Year 2.

Adaptive management decisions for Greater than Expected average mortality of Indiana
bats; Additional Evaluation Phase.

Within-season Trigger Points for adaptive management.

Within-season Trigger Points for adaptive management with Indiana bat populations
decreased by 50% due to WNS.
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1.0 INTRODUCTION

1.1  Overview and Purpose of the HCP

Buckeye Wind LLC, a wholly owned subsidiary of EverPower Wind LLC, (EverPower; hereafter referred to
as Buckeye Wind) has prepared this Habitat Conservation Plan (HCP) in order to apply to the United States
Fish and Wildlife Service (USFWS) for an Incidental Take Permit (ITP) under section 10(a)(1)(B) of the
Endangered Species Act of 1973, as amended (ESA; 16 United States Code [USC] §§ 1531-1544, 1539).
The purpose of the ITP is to allow incidental take of the federally endangered Indiana bat (Myotis sodalis)
as a result of actions associated with the proposed Buckeye Wind Power Project (Project). This HCP
analyzes potential impacts to the Indiana bat from construction, operation, maintenance, and
decommissioning of the Project and describes how the Project will meet the criteria for issuance of an TP set
forth in section 10(a)(2) of the ESA and the implementing regulations, 50 Code of Federal Regulations
(CFR) 17.22. Conservation actions and impact analyses for other non-federally listed bats and migratory
birds are detailed in the Buckeye Wind Environmental Impact Statement (EIS) and Avian and Bat Protection
Plan (ABPP; Stantec 2011a).

Summer resident Indiana bats are known to occur within the vicinity of the Project. Mist-netting conducted in
Champaign County during summer 2009 for an unrelated project resulted in the capture of 5 Indiana bats
in the current Action Area. Therefore, Buckeye Wind, together with the USFWS, has determined that actions
associated with the Project have the potential to incidentally take Indiana bats, listed as federally
endangered under the ESA. Indiana bats could be injured or killed by colliding with or coming in close
proximity to operational turbines. Section 10 of the ESA allows for incidental take of ESA listed species
through the completion of a USFWS-approved HCP and subsequent issuance of an ITP by the USFWS.

The Project will be situated within an approximately 32,395 hectares (ha; 80,051 acres [ac]) area that
includes portions of Union, Wayne, Urbana, Salem, Rush, and Goshen Townships in Champaign County,
OH (referred to hereafter as the Action Area; Figure 1-1). Within the Action Area, the permanent footprint
(the area of permanent disturbance) for the entire Project will be no more than 52.5 ha (129.8 ac), or
0.16% of the total Action Area. Development of the Project will include installation of up to 100 wind
turbine generators (turbines), each with a nameplate capacity rating of 1.6 megawatt (MW) to 2.5 MW,
resulting in a total generating capacity of up to 250 MW. The Project will also include development of
service roads, electricity collection lines, staging areas, and an operations and maintenance (O&M) facility.
While only 52 turbine locations are known at this time, the HCP will address impacts to Indiana bats from
the construction and operation of the full 100-turbine Project with expected lifespan of 30 years from
construction through decommissioning (ITP Term; see Section 2.5 — ITP Duration). The location of the
additional 48 turbines will not significantly change the net effect on the species and the level of authorized
take described in this HCP will not be greater.

The design evaluated as the primary option in this HCP includes approximately 113.5 kilometers (km; 70.5
miles [mi]) of 34.5 kilovolt (kV) interconnect lines that are to be built above ground on rebuilt poles in
existing public road right-of ways. The lines would be over-hung on poles used by the local electric utilities
to distribute power to local residences and businesses. Buckeye Wind has identified a possible re-design of
the Project collection system that would allow a more efficient infrastructure that would result in greater ease
of construction but would not significantly change the net effect on the Indiana bat and would not result in a
higher level of take described in this HCP. The potential redesign would move a portion of those lines to an
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underground system located on private land under easement (“Redesign Option”). This Redesign Option is
under consideration and would require various state and local permits and amendments to those permits.
As such, it is offered here as an optional Project design that would be implemented at Buckeye Wind's
discretion. While the exact design is not known at this time, the Redesign Option would include 95.4 km
(59.3 mi) of 34.5 kV interconnect lines. A maximum estimate of impacts for the 100-turbine Project with the
Redesign Option is presented in this document. No turbine locations would be altered except as otherwise
required as part of normal project micro-siting. Throughout this document, impacts associated with the
Redesign Option are presented where applicable. Unless indicated otherwise, the impacts and discussion
in this HCP would apply to either collection system design that is contemplated.

It is anticipated that development of the 100-turbine project will include the following (also see Table 2-1):

e 64.4 km; (40.0 mi) of new service roads that will connect wind turbines to existing access roads;
e 113.5 km (70.5 mi) of 34.5 kV electrical interconnect lines that will connect individual turbines to
the substation, of which,

o 56.7 km (35.2 mi) will be installed underground with the majority (approximately 84%)
installed parallel to Project access roads, requiring no additional clearing or soil impacts
beyond those required for access road construction, and

o 56.8 km (35.3 mi) will be installed overhead in public road rightof-ways (mostly co-
located with existing electric distribution facilities);

e Under the Redesign Option, there would be 95.4 km (59.3 mi) of 34.5 kV electrical interconnect
lines that will connect individual turbines to the substation, of which;

o 86.4 km (53.7 mi) will be installed underground with about 32% installed parallel to
Project access roads.

0 9.0 km (5.6 mi) will be installed overhead;

e Temporary crane paths totaling approximately 22.7 km (14.1 mi);

e Up to 4 temporary construction staging areas, occupying a cumulative area of approximately 9.2
ha (22.9 ac);

e 1 substation that will allow connection with the existing transmission line, occupying an area of
approximately 2.0 ha (5.0 ac);

e 1 O&M facility and associated storage yard (likely to be refurbishment of existing facility); and

e Up to 2 concrete batch plants occupying a cumulative area of 2.4 ha (6.0 ac).
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Areas where trees will be temporarily or permanently removed are anticipated to comprise approximately

6.5 ha (16.1 ac) for the 100-+urbine Project, or 0.2% of the 2,744 ha (6,779 ac) of forested habitat
available in the Action Area (6.8 ha [16.8 ac] for the Redesign Option)'.

Actions associated with the Project (i.e., Covered Activities; see Section 2.3 — Covered Activities) have the
potential to incidentally take Indiana bats, listed as federally endangered under the ESA. Indiana bats could
be injured or killed by colliding with or coming in close proximity to operational turbines. Additionally,
suitable Indiana bat habitat will be impacted during construction activities. Direct effects of habitat loss will
be completely avoided and any indirect effects are expected to be insignificant and discountable and will
not constitute “take” (i.e., killing, harming, or harassing) under Section 9 of the ESA (16 USC 1538). A full
assessment of the potential impacts of the Covered Activities is included in Chapter 5 of this document.
Section 10 of the ESA allows for incidental take of ESA listed species through the completion of a USFWS-
approved HCP and subsequent issuance of an ITP by the USFWS.

Besides the general issuance criteria listed in 50 CFR 13.21(b), an HCP must fulfill the following
requirements as established under 50 CFR 17.22(b)(2)(i): “(A) The taking will be incidental; (B) The
applicant will, to the maximum extent practicable, minimize and mitigate the impacts of such takings; (C)
The applicant will ensure that adequate funding for the conservation plan and procedures to deal with
unforeseen circumstances will be provided; (D) The taking will not appreciably reduce the likelihood of the
survival and recovery of the species in the wild; (E) The measures if any, required under paragraph
(b)(1)(iii)(D) of this section will be met; and (F) He or She [the Director] has received such other assurances
as he or she may require that the plan will be implemented.”

Activities covered by an ITP must also not result in adverse modification of “critical habitat”, in accordance
with Section 7 of the ESA. Critical habitat consists of "the specific areas within the geographical area
occupied by the species, at the time it is listed ... on which are found those physical or biological features
() essential to the conservation of the species and (ll) which may require special management
considerations or protection" (§ 1532 (5)(A)(i)). No designated critical habitat for Indiana bats or other
ESA listed species exists within the Action Area.

Though no known Indiana bat hibernacula are located within the Action Area, summer resident Indiana
bats are known to occur within the Action Area and vicinity. Bat mist-netting surveys were conducted in the
summer of 2008 within an area that included the current Action Area in Champaign County and an area fo
the north extending into Logan County (“initial study area”; see Figure 1-2). These surveys documented the
presence of Indiana bats approximately 7.8 km (4.8 mi) to the north of the current Action Area. Two
reproductive adult female and 1 non-reproductive adult male Indiana bats were captured as part of the
2008 survey. The initial study area was revised to be at least 8 km (5 mi) from the 2008 Indiana bat
capture and roost locations and then further expanded, creating the current Action Area. The current Action
Area also avoids caves supporting other species of bats (not Indiana bats) during hibernation (see Section
3.2.3 - Pre-Construction Bat Surveys Conducted).

! Note that much of this area is located along the edges of woodlots or along thin/sparse tree lines separating parcels,
resulting in a conservative estimate. Avoidance and minimization measures described in Section 6.0 will likely reduce
the area of tree removal to less than the estimated 6.5 ha (16.1 ac), or 6.8 ha (16.8 ac) for the Redesign Option,
based on construction needs, landowner preference, and quality of habitat.
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Mist-netting conducted in Champaign County during summer 2009 for an unrelated project resulted in the
capture of 5 Indiana bats in the current Action Area. Of those 5 Indiana bats, 3 adult female Indiana bats
and 1 Indiana bat of unknown sex (it escaped the net before identification was completed) were captured
in the same mistnet on a single night in the northernmost portion of the Action Area. The 3 females were
radiotracked to determine their roost locations and home ranges. Based on roost tree use, all 3 females
were defermined to be from the same maternity colony. The area encompassing the home ranges of all 3
females comprised approximately 3% of the total Action Area size. An additional adult female was
captured in summer 2009 in the central portion of the Action Area and was tracked to her roost tree
located outside of the Action Area, approximately 2.3 km (1.5 mi) to the east of the eastern boundary.

In addition to the 8 Indiana bats captured in 2008 and 2009 in southern Logan and Champaign Counties,
an additional 18 adult Indiana bats (17 females and 1 male) were captured during summer mist-netting
surveys during 2008 and 2009 outside of the Action Area in nearby northern Logan and Hardin Counties,
OH. Based on simultaneous emergence counts conducted at known Indiana bat roost trees within or near
the Action Area, a minimum Indiana bat population size of 99 individuals was documented in summer
2009 (See Appendix A, Section 2.1.1). Using a combination of these site-specific, empirical data, models
predicting and quantifying suitable habitat within the Action Area, and conservative assumptions based on
relevant literature and professional judgment, the number of Indiana bats estimated to use the Action Area
during summer ranged from 10.1 to 2,271.4 Indiana bats (details of analysis included in Appendix A).

In addition to their known presence in the Action Area during the summer maternity season (approximately
1 Jun to 31 Jul), Indiana bats are presumed to fly through the Action Area during migration in spring
(approximately 1 Apr to 31 May) and fall (approximately 1 Aug to 31 Oct) as they travel to and from
hibernacula. Based on data from 2009 hibernacula surveys compiled by the USFWS and assumptions
based on relevant literature and professional judgment, approximately 5,800 Indiana bats are estimated to
fly through the Action Area during spring and fall migration (details of analysis included in Appendix A).

Steps taken by Buckeye Wind to avoid and minimize impacts to Indiana bats include early and ongoing
consultation with the USFWS and the Ohio Department of Natural Resources Division of Wildlife (ODNR
DOW), pre-construction planning, and multiple years of pre-construction field studies. Based on 2008 pre-
construction mist-netting, Buckeye Wind adjusted the Project boundary to avoid an area of known Indiana
bat use. Buckeye Wind incorporated the recommendations of resource agencies and the findings of on-site
field studies into the design, construction, and decommissioning plan to minimize and avoid impacts to
Indiana bats, as well as other birds and nonfederally listed bats and their habitats. For example, included
in this HCP are provisions for restricting tree clearing to the non-active period (1 Nov to 31 Mar) for
Indiana bats, avoiding impacts to wetland areas, avoiding and minimizing impacts to streams where
possible, and siting turbines largely in agricultural areas that require minimal tree clearing. During
construction, a Natural Resource Specialist? knowledgeable on Indiana bats and their habitat requirements
will be present at the time of tree clearing and any potential roost trees observed within the clearing zone
will be flagged. Prior to finalization of the detailed design of Project components, Buckeye Wind will make
all reasonable efforts to offset the clearing radii around turbines or adjust roads/interconnects to preserve
potential roost trees that have been flagged. Additionally, Buckeye Wind has worked with the USFWS to

2 The Natural Resource Specialist will serve various roles during project construction, including monitoring for Indiana
bat, breeding bird, and massasagua rattlesnake habitat and resources. Throughout the HCP, the functions and roles of
the the Natural Resource Specialists is described. The functions of the Natural Resource Specialist will be filled by one
or more biologists qualified in the specific tasks decribed and approved by the USFWS and the ODNR DOW.
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conduct a field habitat assessment characterizing the quality of these areas for Indiana bat foraging and
roosting activities and identifying potential roost trees.

As a result of effective avoidance and minimization efforts by Buckeye Wind during siting, construction,
maintenance and decommissioning, operation of the Project is the only activity covered by this HCP that is
expected fo result in take of Indiana bats. As such, the primary method to minimize impacts to Indiana bats
will be turbine feathering, whereby the wind speed at which turbines begin rotating and producing power
(i.e., the cutin speed) is increased from the manufacturer’s specified cutin speed (e.g., 3.0 meters per
second [m/s]; 6.7 miles per hour [mph]). For the purposes of this HCP, the term “feathering” or “feathered”
will be used to indicate conditions whereby turbine cut-in speed is increased above the manufacturing cutin
speed, and turbines are not rotating below the increased cutin speed. In contrast, “curtailing” or
“curtailment” will refer to turbines whose cutin speed is increased above the manufacturing cutin speed,
but turbine blades may still rotate to some degree below the increased cut-in speed.

Operational adjustments will vary according to seasonal patterns of Indiana bat activity and based on
patterns of mortality documented in bat mortality studies at wind facilities across the United States. Because
there have been very few documented Indiana bat fatalities due to collision with wind turbines, it is
hypothesized that Indiana bat mortality patterns will follow general seasonal patterns seen across all bat
species. As such, there will be 3 periods that will have unique feathering strategies (collectively, the “active
period”):

e Spring emergence and migration, or “spring” (1 Apr to 31 May);
e Summer habitat use, or “summer” (1 Jun to 31 Jul), and
e Late summer and fall migration, or “fall” (1 Aug to 31 Oct).

Initially, feathering will be applied to turbines using variable cutin speeds, with the most restrictive cutin
speeds applied to turbines and to seasonal periods that are expected to present the greatest risk to Indiana
bats (see Section 6.2.3 - Feathering Plan Phases).

Seasonal Indiana bat mortality from collision with turbines or barotrauma (i.e., tissue damage to lungs
caused by rapid or excessive pressure changes formed in the wake of rotating turbine blades) was
estimated using a collision risk model (Appendix A). The model used empirical data, relevant literature,
expert opinion, and professional judgment to inform assumptions about Indiana bat flight height, activity
under certain temperatures and wind speeds, potential movement through the turbine array, and survival
probability. For the full 100-turbine Project, annual mortality of Indiana bats from collision with turbines
and/or barotrauma, without feathering, was estimated to range from 6.9 Indiana bats to 25.4 Indiana bats
per year, with 51% to 65% of mortality expected to occur during the fall migration period.

Reductions in bat mortality observed over 2 years in the operational adjustment study conducted at the
Casselman wind facility in PA indicated that feathering at 5.0 and 6.5 m/s would reduce bat mortality to
between 44% and 93% of that at turbines operating at the manufacturer’s specified cut-in speeds (Arnett et
al. 2010). Data from a study conducted at the Fowler Ridge wind facility in IN indicated that curtailing up
to 5.0 m/s would reduce bat mortality to between 38% and 68% of that at turbines operating at the
manufacturer’s specified cut-in speeds, and curtailing up to 6.5 m/s would reduce bat mortality to between
71% and 85% (Good et al. 2011). Since Buckeye Wind proposes to use similar cutin speeds as those
used in the Casselman and Fowler Ridge studies, employing operational feathering at the Buckeye Wind
Project is expected to reduce Indiana bat mortality to between 0.5 Indiana bat and 14.2 Indiana bats per
year, with an average take of 5.2 Indiana bats per year (see Section 5.1.2.5.3 — Estimated Take With
Feathering).
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To account for this uncertainty in estimated take, as well as fluctuations in annual mortality resulting from
natural stochasticity, this HCP proposes that multi-year levels of take be authorized over the ITP Term.
Accordingly, the average annual mortality estimated by the collision risk model was used to develop 5-year
and 25-year take limits. A maximum level of mortfality of 26.0 Indiana bats is proposed for the mortality
authorized under the ITP over any 5-year period, and 130 individuals taken over the ITP Term (see Section
5.1.2.5.3 - Estimated Take with Feathering). While annual take levels provide a benchmark for the
monitoring of take and will enable implementation of adaptive management actions to appropriately
reduce annual take, the 5-year limit is expected to more closely reflect the average annual mortality that will
result from the Project (i.e., 5.2 Indiana bats on average per year). If estimated take exceeds 5.2 Indiana
bats in any given year, Buckeye Wind will implement adaptive management as outlined in Section 6.5 -
Monitoring and Adaptive Management.

To mitigate for take of Indiana bats that cannot be avoided, Buckeye Wind will dedicate funds to
compensate for the impacts of the take to be used for habitat restoration and preservation to enhance the
reproductive potential and survival probability of Indiana bats or purchase credits from a USFWS approved
Indiana bat mitigation bank. Based on best available information, it is estimated that preservation and
enhancement of 87.8 ha (217.04 ac) of habitat within 11.2 km (7 mi) of a Priority 2 Indiana bat
hibernaculum in OH will effectively mitigate for take of 130.0 Indiana bats over the ITP Term (see Section
6.3 - Mitigation Measures for more details).

Because there is a lack of information regarding risk to Indiana bats from collision and/or barotrauma,
there is a need for research on Indiana bat-wind interaction to be conducted at wind facilities. Filling these
data gaps will help ensure that future avoidance, minimization, monitoring and mitigation measures are as
effective as possible. To help fill these data gaps, Buckeye Wind will provide funding for the
implementation of conservation measures that will increase scientific knowledge regarding Indiana bat
behavior as it relates to wind power. This will serve to reduce uncertainty and increase the effectiveness of
minimization techniques applied to the Project and potentially other wind power projects (See Section 6.4 -
Conservation Measures).

This HCP includes monitoring and adaptive management plans that will provide a mechanism to ensure all
biological goals and objectives are met by: 1) ensuring that the authorized level of Indiana bat take is not
exceeded, 2) evaluating the effectiveness of feathering and minimization techniques, and 3) ensuring
success of mitigation. Adaptive management will allow effective management decisions to be made in the
face of uncertainty by refining minimization measures over time, as understanding about impacts to Indiana
bats from the Project increases.

1.2 Biological Goals and Objectives of the HCP

The biological goals of an HCP are the broad, guiding principles for the operating conservation program
and the rationale behind minimization and mitigation strategies. The biological objectives of an HCP are
the different components or measurable targets needed to achieve the biological goals.

While this HCP is not required to result in the recovery of an ESA-isted species or contribute to the recovery
objectives outlined in the Indiana Bat (Myotis sodalis) Draft Recovery Plan: First Revision (hereafter 2007
Draft Recovery Plan; USFWS 2007), both the biological goals and obijectives of this HCP will be consistent
with actions to promote the recovery of the Indiana bat as identified in the 2007 Draft Recovery Plan and
the HCP will not preclude recovery of the species.
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In order for the USFWS to approve this HCP, the USFWS must determine that the HCP meets issuance
criteria listed in Section 10(a)(2) of the ESA (see Section 1.4.1 - Federal Endangered Species Act). Two of
the statutory criteria are that the take resulting from the proposed activity, as described in the HCP, will not
appreciably reduce the likelihood of survival and recovery of the species in the wild, and that the Applicant
will minimize and mitigate to the maximum extent practicable the impacts of the taking. The biological
goals and objectives will be used to help translate the statutory and regulatory criteria or standards into
meaningful biological measures, specific to this particular HCP situation and in a manner that will facilitate
monitoring (Notice of Availability of a final Addendum to Handbook for HCP, 65 Federal Register [Fed.
Reg.] 35242, June 1, 2000).

The biological goals of this HCP are to minimize take of Indiana bats to the maximum extent practicable
and to promote the health and viability of Indiana bat populations both locally and in the Midwest
Recovery Unit (RU)%. The biological objectives that will be implemented to achieve these goals are:

Obijective 1:  Implement an operational feathering strategy that will limit mortality of Indiana bats due to
collision with turbines or barotrauma resulting from near collisions with moving blades to
no more 26 Indiana bats over any 5-year period beginning in any year in which more
than the Expected Average Mortality of 5.2 Indiana bats is estimated*, and not more than
130.0 Indiana bats over the 30-year ITP Term;

Obijective 2:  Mitigate for the impacts of the incidental taking of 130.0 Indiana bats over the 30-year ITP
Term through the purchase or easement acquisition and subsequent restoration and/or
enhancement (if necessary), with permanent preservation, of 87.8 ha (217.0 ac) of
suitable Indiana bat habitat within 11.2 km (7 mi) of a Priority 2 Indiana bat hibernaculum
in OH, or purchase credits from a USFWS approved Indiana bat mitigation bank (see
Section 6.3 — Mitigation Measures for more details);

Obijective 3:  Enhance understanding of the factors that contribute to increased risk of Indiana bat
collisions and barotrauma resulting from near collisions with moving blades and tailor the
conservation program to meet the biological goals. Specific factors that will be considered
include:

e Seasonal variation in mortality;

e Variation in mortality with respect to turbine location and habitat; and

e Variation in mortality with respect to weather characteristics (wind speed,
temperature, barometric pressure, and humidity).

Obijective 4:  Maximize operational output of the project, such that the environmental benefits of wind
energy are maximized, thereby reducing potentially harmful effects of other energy

3 Based on information from band returns and genetic studies, the range of the Indiana bat has been divided into RUs,
each representing a distinct Indiana bat population (USFWS 2007, see Section 4.4.3.2 — Migration Direction and
Behavior). Since the Project is located in the Midwest RU, Projectrelated impacts are expected to occur in the Midwest
RU. Therefore, discussion of the Indiana bat and Project impacts will focus on the Midwest RU in this HCP.

4 The five year take limit can only be calculated beginning in the first year of above expected average take. In this way,
the 130.0 lifetime take limit is assured and it avoids a situation where above expected average take in the 5" year of a
5-year period that has otherwise seen expected average take would result in violation of the 5-year take limit, with no
opportunity for Adaptive Management.
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products. In particular, increased generation from wind energy facilities will offset carbon
emissions from other electric generation technologies. Carbon emissions contribute to
global climate change, which has been identified as a potential risk to Indiana bats
(USFWS 2007). Other environmental benefits are also associated with wind energy (see
Section 1.3.1 — Fossil Fuel Offsets and Reductions, and Section 5.4 — Potential Beneficial
Effects of Wind Energy on Indiana bats).

An in-depth discussion of the measures that will be used to meet these objectives, and the criteria that will
be used to evaluate their success, will be provided in Section 6.0 — Conservation Program.

1.3  Purpose and Need for the Project
The purposes and needs of the Buckeye Wind Project are to:

e Develop a renewable source of energy to reduce the reliance on energy sources that emit carbon
dioxide and that contribute to global climate change;

e This need has been legislated through Ohio’s Alternative Energy Porffolio Standard (AEPS) and
stipulated through Executive Order 13212 (dated 18 May 2001) and “Barack Obama and Joe
Biden: New Energy for America” plan (Obama for America 2008);

e Provide a domestic source of energy that will help to increase energy security in OH and the United
States;

o Costeffectively generate ample, clean, renewable wind energy that will help meet the OH AEPS;

e locate wind facilities in areas where adequate wind resources are available to make commercial
wind development possible;

e Construct wind facilities with turbines of adequate size and number to be operated in a manner
that allows them to be economically viable.

1.3.1 Fossil Fuel Offsets and Reductions

The atmospheric buildup of carbon dioxide and other greenhouse gases is largely the result of human
activities, such as the burning of fossil fuels (Environmental Protection Agency [EPA] 2009q). In the United
States, more than 90% of greenhouse gas emissions come from the combustion of fossil fuels, which has
increased by approximately 40% in the last 150 years (i.e., since large-scale industrialization began).
According to the EPA (2009aq), scientists know with “virtual certainty” that increasing greenhouse gas
concentrations are warming the planet and that rising temperatures may, in turn, produce changes in
precipitation patterns, storm severity, and sea level, commonly referred to as “climate change.”

According to the Intergovernmental Panel on Climate Change (IPCC) (2007), the earth’s climate has
warmed between 1.1° Fahrenheit (F) and 1.6°F over the past century, and most of the observed increase in
globally averaged temperatures since the mid-20th century is “very likely due to the observed increase in
anthropogenic greenhouse gas concentrations." Combustion of fossil fuels also produces air pollutants such
as nitrogen oxides, sulphur dioxide, volatile organic compounds, and heavy metals. Of all fossil fuels used
to provide electricity in the United States, coal has the highest carbon dioxide content per unit of electricity
produced (United States Department of Energy, Energy Information Administration [DOE EIA] 2007).
Approximately 71% of the United States’ electricity is generated from fossil fuels, with 49% produced from
coal. The state of OH depends heavily upon coal for its electrical generation. As shown in Table 1-1, OH
relies more heavily on fossil fuels than the national average, with 86% of electricity generated from coal
(Public Utilities Commission of Ohio [PUCO] 2008). Ohio was the fourth largest contributor of carbon
dioxide emissions from fossil fuel combustion in the United States in 2007 (267.67 million metric tons),
behind PA, CA, and TX (in increasing order; EPA 2009aq).
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Table 1-1. Percent of electric generation by energy source in OH

(PUCO 2008).

Energy generation source Percent of OH fuel mix
Coal 86

Nuclear 10

Natural & other gases 2

Petroleum 1
Hydroelectric & other renewable 1

Total 100

In addition to well documented negative environmental and health effects, fossil fuels generating facilities
have higher operating costs due to the costly and changeable price of fuels (Jacobson and High 2008).
Historically, oil prices have fluctuated based on ever-changing supply and demand, as well as political
conditions in fuel-producing countries. Such instability increases the economic vulnerability of the United
States and jeopardizes the ability of Americans to successfully carry out activities that are essential to their
security and livelihood. Reducing the proportion of United States’ energy portfolio that comes from fossil
fuels would potentially reduce unpredictable energy cost fluctuations.

Electricity generated by the Project has the potential to displace electricity generated at fossil-fueled plants
and thereby reduce energy production from inefficient and environmentally harmful sources of power. The
emissions values shown in Table 1-2 are representative of potential fossil fuel emissions that could be
displaced by a 250 MW wind power facility (assuming a 30% capacity factor and based on emissions
rates for electricity used in OH).

Table 1-2. Estimated annual displacement (fons) of fossil fuels by the 100-
turbine Buckeye Wind Project, Champaign County, OH (Abraxas Energy 2009,

Leonardo Academy 2008).
Estimated annual displacement in tons®
250 MW project 100 turbines
Pollutant (657,000 megawatt hours [MWh])
CO:z (carbon dioxide) 593,600
NOx (nitrogen oxides) 2,267
SOz (sulfur dioxide) 5,223
Mercury compounds 5,283
Lead compounds 9,323

@ This table is meant to approximate the potential emissions reductions from the project based on a
typical capacity factor (30%) for the wind regime at the site. Depending on the final turbine selected,
impacts of operational feathering, final capacity of turbines installed and other site-specific factors, the
actual reductions could be more or less than those presented here. With the Feathering Plan proposed
in this HCP, capacity factor is expected to be above 30% and therefore the numbers here can be
considered a minimum estimate.
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1.3.2 State and Federal Policies

Another important need for the Project is reflected in the OH AEPS, signed into law by Governor Strickland
on 1 May 2008 (49 ORC 4928.64). The law mandates that by 2025, at least 25% of all electricity sold in
OH comes from alternative energy resources. At least half of that standard, or 12.5% of electricity sold,
must be generated by renewable resources®, and at least half of this renewable energy must be generated
in-state. Buckeye Wind anticipates selling the power to OH entities, helping to satisfy the AEPS. Regardless
of where and to whom the power is sold, the Project’s power will provide renewable energy benefits to the
environment and offset fossil fuel emissions. In addition, the project will provide an economic boost to the
region, creating jobs and investment in the surrounding communities (see discussion in the EIS).

Federal policy also has promoted increased renewable energy generation in the United States. The Project

is consistent with Executive Order 13212 (dated 18 May 2001), which states:

“The increased production and transmission of energy in a safe and environmentally sound manner
is essential to the well being of the American people. In general, it is the policy of this
Administration that executive departments and agencies shall take appropriate actions, to the
extent consistent with applicable law, to expedite projects that will increase the production,
transmission, or conservation of energy.”

The Obama-Biden administration affirms this goal within its comprehensive “Barack Obama and Joe Biden:
New Energy for America” plan, which includes in its objectives the creation of 5 million new jobs over 10
years and ensuring that 10% of our electricity comes from renewable sources by 2012, and 25% by 2025
(Obama for America 2008). Consistent with these state and federal policies, the Project would help fulfill
the need for the production and transmission of renewable energy, which would serve the public interest.
The Project will maximize its energy production from wind resources in order to deliver clean, renewable,
low cost electricity. The electricity generated by the Project will be transferred to the transmission grid
operated by PJM Interconnection for sale in the wholesale market.

1.3.3 Project Viability

Quality of wind resource, proximity to the bulk power transmission system, and availability of land are the
primary factors driving the initial site selection of any wind power project. In addition to these factors, wind
energy facilities also require an adequate number of appropriately-sized turbines to produce sufficient
power to provide an economic return. The manner in which these turbines are operated also affects a wind
facility’s economic viability; increases to the manufacturer’s specified cutin speeds can impact annual
power production and revenue.

1.4 Regulatory and Legal Framework

1.4.1 Federal Endangered Species Act

Section 9 of the ESA in 50 CFR Section 17.31(a) prohibits take of any fish or wildlife species listed as
endangered or threatened under the ESA unless an exemption is granted under Section 7 or Section 10 of

the ESA or a special rule is promulgated for a threatened species under Section 4(a) of the ESA and 50
CFR § 17.40 to 17.48. Take is defined under the ESA as “to harass, harm, pursue, hunt, shoot, wound, kill,

5 The additional 12.5% of the overall 25% standard can also be met through alternative energy resources such as third-
generation nuclear power plants, fuel cells, energy efficiency programs, and clean coal technology that can reduce or
prevent carbon dioxide emissions.

March 2013 12



BUCKEYE WIND POWER PROJECT HABITAT CONSERVATION PLAN

trap, capture, or collect” listed species (16 U.S.C. § 1532(19)). Harm, in this case, means an act that
actually kills or injures wildlife and may include significant habitat modification or degradation that
“actually kills or injures wildlife by significantly impairing essential behavioral patterns, including breeding,
feeding, or sheltering” (50 CFR 17.3). To harass means to perform an “intentional or negligent act or
omission which creates the likelihood of injury to wildlife by annoying it to such an extent as to significantly
disrupt normal behavioral patterns which include, but are not limited to, breeding, feeding, or sheltering”
(50 CFR 17.3).

Section 7(a)(2) of the ESA states that each federal agency shall ensure that any action it authorizes, funds,
or carries out is not likely to jeopardize the continued existence of ESA listed species or result in destruction
or adverse modification of designated critical habitat (16 U.S.C. §1536 (a)(2)). A federal action is defined
as “...all activities or programs of any kind authorized, funded, or carried out, in whole or in part, by
federal agencies in the United States or upon the high seas” (50 CFR § 402.02). Actions of federal
agencies that are not likely to jeopardize the continued existence of ESA listed species or result in
destruction or adverse modification of their designated critical habitat, but that could adversely affect the

species, or result in a take, must be addressed under Section 7 (16 U.S.C. §1536 (a)(2)).

Section 10 of the ESA allows, under certain terms and conditions, for the incidental take of ESA listed
species by non-federal entities that would otherwise be prohibited by Section 9 of the ESA. Incidental take
is defined by the ESA as take that is "incidental to, and not the purpose of, the carrying out of an otherwise
lawful activity" (16 U.S.C. §1539(a)(1)(B)). Under Section 10, incidental take may be approved through the
successful completion of a USFWS-approved HCP that demonstrates that the impacts of incidental take have
been minimized and mitigated to the maximum extent practicable. Incidental take may be permitted
through the issuance of an ITP if the following 6 criteria of 50 CFR 17.22(b)(2) and 50 CFR 17.32 (b)(2)
are met.

e All takings must be incidental;

e Impacts of such taking must be minimized and mitigated "to the maximum extent practicable;"

e There must be both adequate funding for the plan and provisions to address "unforeseen
circumstances;"

e The taking must "not appreciably reduce the likelihood of the survival and recovery of the species
in the wild;"

e The Applicant must ensure that additional measures required by the Secretary will be implemented;
and

o Federal regulators must be assured that the HCP can and will be implemented.

An ITP can only be issued if the HCP addresses all of these requirements. Per 50 CFR 17.22 (b) (1), in
order to demonstrate that all 6 requirements have been adequately addressed, the HCP must document and
describe:

e Impacts likely to result from the proposed taking of the species for which ITP coverage is requested;

e Measures the Applicant will undertake to monitor, minimize, and mitigate such impacts;

e Funding that will be made available to undertake such measures;

e Procedures to deal with unforeseen circumstances;

e Alternatives the Applicant considered that would not result in incidental take, and the reasons why
such alternatives are not being utilized; and

o Other necessary and appropriate measures the USFWS may require as necessary or appropriate
for purposes of the plan.
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The issuance of an ITP is a federal agency action under Section 7(a)(2) of the ESA; therefore, USFWS must
comply with the requirements of Section 7. In order to issue an ITP, the USFWS is required under Section 7
of the ESA to prepare a Biological Opinion (BO) that evaluates the impacts of the proposed action (i.e.,
issuance of an ITP) and establishes an overall effect determination. Section 7 of the ESA requires that
analysis of the direct and indirect effects of a proposed action, the cumulative effects of other future non-
Federal activities within the Action Area, and effects of the action on critical habitat demonstrate that the
authorized action “is not likely to jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification" of designated critical habitat (16
U.S.C. §1536(q)(2)).

In addition to these necessary HCP elements, the Five-Point Policy (65 Fed. Reg. 35242-35257, June 1,
2000), an addendum to the Habitat Conservation Planning and Incidental Take Permit Processing
Handbook (USFWS and National Oceanic and Atmospheric Administration [NOAA] 1996) describes 5
clarifying components that should be included in an HCP. Each of these HCP elements is discussed briefly in
the sections below.

Biological Goals and Obijectives

According to the Five-Point Policy, HCPs should include a clear description of the biological goals of the
plan, including the broad guiding principles and the rationale behind strategies for minimization and
mitigation. The desired outcome for species covered under the HCP and their habitat will be described in
terms of the objectives to be achieved through implementation of the HCP. For each biological goal, the
specific biological objectives must be described in terms of measurable targets for achieving the goals in
the HCP (USFWS and NOAA 1996).

Adaptive Management

Adaptive management is a process of iterative decision making, with the aim to reduce uncertainty over
time through monitoring. Thus, adaptive management is a method for examining alternative strategies that
can be used to meet measurable biological goals and objectives, and if necessary, altering future
management actions based on what has been learned (USFWS and NOAA 1996).

The Five-Point Policy encourages the development of an adaptive management plan for the HCP that
identifies the uncertainty inherent in the HCP’s existing assumptions, develops experimental strategies to
answer questions relating to that uncertainty, and integrates information from a monitoring program into
future management actions. This creates an information feedback loop that links implementation and
monitoring to a decision making process about appropriate changes in management. This adaptive
management strategy should ultimately achieve the biological goals of the HCP (USFWS and NOAA
1994).

Monitoring

Monitoring is a mandatory component of all HCPs under the Five-Point Policy. The monitoring plan must
describe how compliance with the HCP will be evaluated, identify how biological goals and objectives of
the HCP will be met, and provide information that will inform the adaptive management strategy (USFWS
and NOAA 1996).
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ITP Duration

The Five-Point Policy specifies that HCPs should clearly define the desired duration the ITP will be in effect
and include a discussion about the factors considered in determining the length of the ITP. In making its
decision as to the appropriate ITP duration, the USFWS will consider the expected positive and negative
effects on species covered under the HCP, the length of time necessary to implement and achieve the
benefits of the operating HCP, the availability and quality of scientific and commercial data used to
develop the HCP, and the extent to which the HCP incorporates adaptive management strategies (USFWS
and NOAA 1994).

Public Participation

The Five-Point Policy expanded the public comment period for most HCPs. The addendum indicates that
most HCPs will be provided to the public for a 60-day comment period, but that large, complex HCPs
require a 90-day public comment period (USFWS and NOAA 1996).

1.4.2 National Environmental Policy Act

The issuance of an ITP by the USFWS constitutes a federal action subject to National Environmental Policy
Act (NEPA) compliance and review (42 USC §§ 4321-4347, as amended). The purpose of NEPA is to
ensure that the potential environmental impacts of any proposed federal action are fully considered and
made available for public review. The scope of the NEPA analysis considers the effects of proposed and
alternative actions on the human environment, which includes biological resources as well as non-biological
resources, such as water quality, air quality, and cultural resources.

To evaluate the environmental effects of a proposed action, the USFWS typically prepares and provides for
public review an Environmental Assessment (EA). If the USFWS finds that significant impacts to the human
environment are not expected as a result of the proposed action, then a Finding of No Significant Impact
(FONSI) is issued. If significant impacts are anticipated, then a comprehensive EIS is prepared and
distributed for public review. After the USFWS completes their review of an EA/FONSI or EIS, they issue a
Record of Decision of their findings. The USFWS can issue an ITP only after the NEPA review process has
been completed.

1.4.3 State Endangered Species Legislation

Ohio Revised Code (RC) 1531.25 grants the chief of the ODNR DOW, with the approval of the wildlife
council, the authority to adopt rules, modify and repeal rules restricting the taking or possession of native
wildlife that is threatened with state-wide extinction. These rules may only provide for the taking of species
for zoological, educational and scientific purpose, and for propagation in captivity to preserve the species.
In OH, animals and plants listed as threatened or endangered receive regulatory protection under RC §
1518.01-99; 1531.25, 1531.99. At this time, the ODNR DOW does not have the explicit authority to
authorize take for any listed-species, including Indiana bats, for commercial or business purposes such as
the construction and operation of the Project.

1.4.4 Major Utility Facility Review

The OPSB has regulatory authority over all proposed wind power projects in OH capable of generating 5
or more MW of electricity. Prior to issuance of a Certificate of Environmental Compatibility and Public
Need (CECPN) by the OPSB, wind developers must demonstrate that their wind facility complies with a
variety of requirements to ensure that potential impacts to the human environment, including natural
resources, have been adequately addressed. The Project has already received conditional CECPN for the
first 52 turbines.
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A separate OPSB application for a Certificate for Environmental Compatibility and Public Need (CECPN;
see Section 1.4.4 — Major Utility Facility Review) has been submitted for the Buckeye Il Wind Project (see
Section 2.1 - Applicant Background and Project History). This application has been submitted by
Champaign Wind LLC, a seperate EverPower subsidiary. Construction of any of the additional turbines will
not commence until the CECPN for Buckeye Il Wind Project is issued. Due to the timelines for developing
the OPSB application and HCP and uncertainty of the outcome of the CECPN process, the level of detail
provided in the OPSB application and HCP are not identical. However, ample information has been
included in this HCP to adequately assess the potential impacts to the Indiana bat (see Chapter 5.0 —
Impact Assessment] from the full 100-turbine Project. The assessment in the HCP includes a reasonable
worse case estimate of possible impacts for the 100 turbine Project and all 100 turbines will be constructed
within the Action Area described in the HCP. The additional turbines, as described in the Buckeye Il Wind
Project OPSB application, will not result in a greater impact to the Indiana bat than what is described and
analyzed in this HCP.

Buckeye Wind will fully comply with all commitments, terms, and conditions associated with the CECPN
issued for the first 52 turbines and any future CECPN that may be issued for the Buckeye Il Wind Project.

1.4.5 Migratory Bird Treaty Act

The Migratory Bird Treaty Act (MBTA) of 1918 decreed that all migratory birds and their parts (including
eggs, nests, and feathers) were fully protected (16 U.S.C. 703). A migratory bird is any individual species
or family of birds that crosses international borders at some point during their annual life cycle to live or
reproduce. The MBTA implements 4 treaties that prohibit take, possession, transportation, and importation
of all migratory, native birds (plus their eggs and active nests) occurring in the wild in the United States
except for House Sparrow, European Starling, Rock Pigeon, any recently listed unprotected species in the
Federal Register and non-migratory upland game birds, except when specifically authorized by the
USFWS. In total, more than 1,000 bird species are protected by the Act, 58 of which can be legally
hunted with a permit as game birds. The MBTA addresses take of individual birds, not population level
impacts. Failure to comply with the MBTA can result in criminal penalties.

Although the MBTA does not include a provision authorizing incidental take of migratory birds, the USFWS
recognizes that some level of mortality of migratory birds at wind projects can occur even if all reasonable
measures to avoid mortality are implemented (USFWS 2010a). The USFWS has and continues to provide
wind power project developers guidance in making a goodfaith effort to comply with the MBTA. The
USFWS has indicated that the Department of Justice has exercised discretion in enforcing provisions of the

MBTA regarding companies who have made good faith efforts to avoid the take of migratory birds.
Buckeye Wind has developed an ABPP to address the MBTA.

1.4.6 Bald and Golden Eagle Protection Act

The Bald and Golden Eagle Protection Act (BGEPA) affords specific legal protection to bald eagles and
golden eagles. Under this Act, it is a violation to “...take, possess, sell, purchase, barter, offer to sell,
transport, export or import, at any time or in any manner, any bald eagle commonly known as the
American eagle, or golden eagle, alive or dead, or any part, nest, or egg, thereof....” This Act defines take
as pursuing, shooting, shooting at, poisoning, wounding, killing, capturing, trapping, collecting, molesting,
and disturbing. “Disturb” is defined in regulation 50 CFR 22.3 as “to agitate or bother a bald or golden
eagle to a degree that causes, or is likely to cause, based on the best scientific information available, (1)
injury to an eagle, (2) a decrease in its productivity by substantially interfering with normal breeding,
feeding, or sheltering behavior, or (3) nest abandonment, by substantially interfering with normal breeding,
feeding, or sheltering behavior.”
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In fall 2009, USFWS implemented 2 rules (50 CFR 22.26 and 22.27) authorizing limited legal take of
bald and golden eagles “when the take is associated with, but not the purpose of an otherwise lawful
activity, and cannot practicably be avoided” (USFWS 2010). Failure to comply with the BGEPA can result

in criminal penalties.

Although take permits may be issued under these new rule, Buckeye Wind is not seeking a “non-purposeful
eagle take” permit under the BGEPA at this time since the Project is not expected to result in activities that
would incidentally take (harm or harass) eagles (refer to Section 5.7 of the EIS and Section 4.1.5.1 of the
ABPP for further details on eagle use in the Action Area).
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2.0 PROJECT DESCRIPTION

2.1 Applicant Background and Project History

Buckeye Wind was created for the purpose of developing, constructing, owning, and operating a new
wind generation facility in Champaign County, OH, and is a wholly owned subsidiary of EverPower.
EverPower has become a leader in the renewable energy industry by partnering with local landowners and
communities o maximize the environmental and economic benefits of generating renewable, clean, wind
power. With offices in New York City, NY, Pittsburgh, PA, and Bellefontaine, OH (and field representatives
in other locations) and over 1,500 MW of wind power projects under development across the country,
EverPower’s development team has experience in all aspects of financing, constructing, managing, and
operating large wind power projects. The Project was the first application submitted to the OPSB for a
large-scale commercial wind powered electric generation facility in OH.

The Project has been in the planning and development phase since 2006. Acquisition of land rights for the
Project began in 2006 and continued through early 2009. Over 60 private landowners are voluntarily
participating in the Project. A public information meeting was held on 28 June 2008 at Triad High School
in North Lewisburg, OH, to facilitate public interaction with Buckeye Wind and expert consultants.
Information on visual, aesthetic, and ecological studies and wind turbine technology were presented at the
meeting. Pre-Application meetings with OPSB staff were conducted on 20 November 2008 and 23
February 2009. The OPSB Application for a CECPN for a 7O-+urbine facility was submitted by Buckeye
Wind in April 2009 and a Certificate for 54 turbines was approved on 22 March 2010, conditional upon
Buckeye Wind successfully obtaining an ITP for potential incidental take of Indiana bats, among other
conditions.

Buckeye Wind proposes to construct and operate 100 turbines, although the locations of only 52 turbines
and their associated infrastructure are currently known. During the OBSP evaluation process, 16 turbines
were prohibited due to unresolved Federal Aviation Administration (FAA) obstruction violations and 2
additional turbines became unviable due to costs associated with collection line construction and operation.
As a result, 18 turbines were omitted from the original OPSB Application layout and 52 turbines are
currently certificated by the OPSB.

Champaign Wind LLC, a separate EverPower subsidiary, has initiated the OPSB application procedure for
the Buckeye Il Wind Project, consisting of approximately 56 turbines (no more than 100 total turbines will
be constructed for the Buckeye Wind and Buckeye Il Wind projects combined). The Buckeye Il Wind Project
will be transferred to Buckeye Wind prior to construction. A public information meeting for Champaign
Wind LLC was held on 24 January 2012. Champaign Wind LLC’s record of public interaction is available
through the PUCO Docketing Information System®.

Impacts to Indiana bats for a 100-+turbine layout have been estimated by extrapolating from the known 52-
turbine layout or from analyses conducted for a 70-turbine layout presented in the OPSB Application for a

¢ http://dis.puc.state.oh.us/CaseRecord.aspx2CaseNo=12-0160-EL.BGN.
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CECPN (see Section 1.4.4 — Major Utility Facility Review). As such, effects on Indiana bats presented in this
HCP are evaluated using the data specific to the current 52-turbine layout plus a reasonable estimate for the
remaining 48 turbines, resulting in evaluation of worst-case scenario effects for the full 100-turbine project

presented in this HCP.

2.2 Project Components

Development of the Project will include installation of up to 100 turbines, each with a generating capacity
of 1.6 MW to 2.5 MW. Based on an analysis of the wind resource data measured at the site, the Project is
expected to operate at an average annual capacity factor of about 30%, resulting in approximately
657,000 MWh of electricity generation per year. In addition to turbines, the Project will include
construction of access roads, underground and overhead electricity collection lines, a substation, up to 4
temporary construction staging areas, and an O&M facility (Figure 1-1 depicts the project layout for the
known 52 turbines and associated facilities). The energy generated by the Project will collect to a substation
and be delivered to an existing transmission line in Union Township in Champaign County. Each of these
Project components is described in the following sections.

A separate OPSB application for a Certificate for Environmental Compatibility and Public Need (CECPN;
see Section 1.4.4 — Major Utility Facility Review) has been submitted for the Buckeye Il Wind Project (see
Section 2.1 - Applicant Background and Project History). This application has been submitted by
Champaign Wind LLC, a seperate EverPower subsidiary. Construction of any of the additional turbines will
not commence until the CECPN for Buckeye Il Wind Project is issued. Due to the timelines for developing
the OPSB application and HCP and uncertainty of the outcome of the CECPN process, the level of detail
provided in the OPSB application and HCP are not identical. However, ample information has been
included in this HCP to adequately assess the potential impacts to the Indiana bat (see Chapter 5.0 -
Impact Assessment) from the full 100-turbine Project. The assessment in the HCP includes a reasonable
worse case estimate of possible impacts for the 100 turbine Project and all 100 turbines will be constructed
within the Action Area described in the HCP. The additional turbines, as described in the Buckeye Il Wind
Project OPSB application, will not result in a greater impact to the Indiana bat than what is described and
analyzed in this HCP.
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Table 2-1. Impact assumptions and calculations based on a 100-turbine layout and associated
components of the Buckeye Wind Project*, Champaign County, Ohio (EDR 2009).

Area of soil

Area of permanent

Typical area of disturbance .
Components vegetation clearing (temporary and disturbance
bermanent) (fill/structures)
Wind turbines and workspaces 61 m (200 f) radius 61 m (200 fi) radius per 0.08 ha (0.2 ac)

(100}

per turbine

turbine

pedestal plus crane pad

Access roads (64.4 km [40.0

i) 16.8 m (55 ft) wide 12.2 m (40 ft) wide 6.1 m (20 ft) wide
Buried electrical interconnects

(except where located parallel to

access roads) (56.7 km [35.2 7.3 m (25 f) wide 7.3 m (25 ft) wide None

mi], 86.5 km [53.7 mi] with
Redesign Option)

Overhead electrical inferconnects
(maximum of 1,000 poles, 200
poles with Redesign Option)

clearing restricted to
existing right-of-ways

< 0.01 ha (.03 ac) per
pole

0.00008 ha (0.0002
ac), .00002 ha (.00005
ac) for Redesign Option

Crane paths (22.7 km [14.1 mi]) 16.8 m (55 ft) wide 12.2 m (40 ft) wide None
O&M building and associated 1.2 ha (3 ac) 1.2 ha (3 ac) 1.2 ha (3 ac)
storage yard (1)
Staging areas (up to 4) 9.2 ha (22.9 ac) total 9.2 ha (22.9 ac) total None
Substation (1) 2.0 ha (5 ac) 2.0 ha (5 ac) 2.0 ha (5 ac)
< 0.01 ha (.03 ac) per 0.0008 ha
Permanent MET Towers (4) 0.4 ha (1 ac) fower (0.002 ac)
Concrete batch plant (2) 12 ha (3.0 ac] per 1.2 ha (3.0 ac) None

plant

Total Impacts for 100-
turbine Project

220.9 ha (545.8
ac), or
219.9 ha (543.6 ac)
for Redesign Option

52.2 ha (128.9 ac),
or

52.5 ha (129.8 ac)

for Redesign Option

AThe impact assumptions here are given as approximate or average values. The actual impact for a particular
component or portion of the Project will depend on site specific factors. The maximum total Project impact is given in
this table and in more detail in Tables 5-14 and 5-15.

Construction of the Project will begin as soon as practicable upon issuance of the ITP. Construction of
access roads, underground and overhead collection system lines, and concrete turbine foundations will
begin first, followed by turbine erection. Timing of construction for the first 52 turbine locations and the
subsequent 48 turbines will depend on a number of factors, including the OPSB certificate process,
landowner negotiations and final Project planning. Table 2-1 presents construction impact assumptions for
each Project component based on values observed from recently constructed wind projects and engineering
needs (Environmental Design and Research [EDR] 2009). Concrete batch plants used for Project
construction may use existing, developed facilities located off-site, which would require no new vegetative
clearing or soil disturbance. If new batch plants are required within the Action Area, they will be located in
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previously disturbed or agricultural areas that will not impact trees, streams, wetlands or Conservation
Reserve Program (CRP) land. Operation and permitting of the plant will be handled by the sub-contractor
selected to supply the Project construction.

2.2.1 Turbines

The specific turbine model to be used for the Project has not yet been selected. Final selection depends on a
number of factors including cost, performance, availability, wherewithal of the manufacturing, and other
site specific factors. Recent trends in the supply market have made it more practicable and efficient to delay
capital commitments (i.e., turbine purchase agreements) until later in the Project development process.
Commercially available turbine models being considered for the Project are essentially uniform in terms of
dimensions, appearance, and electrical output design. Any variation among turbine models selected for the
Project will be small to insignificant (i.e., ranging from approximately 2 meters [m] to 5 m [7 feet (ft) to 16
ft] difference in total height).

Although the final turbine model has not yet been selected, the Project description uses a generic turbine to
illustrate the turbine design characteristics. The generic turbine model represents a reasonable estimate of
the worst-case scenario in terms of potential mortality to Indiana bats based on post-construction monitoring
data that suggest bat fatalities increase with increased turbine heights and/or greater rotor swept area
(Johnson et al. 2003a, Johnson et al. 2004, Barclay et al. 2007, Fiedler et al. 2007). The generic turbine
model includes the tallest turbine with the largest rotor swept area of those being considered for the Project
and was used in the collision risk model (Appendix A) to estimate potential mortality to Indiana bats. While
other turbines may have slightly different dimensions in terms of rotor diameter, hub height, and tip height,
mortalities due to collision with all turbines in this range are expected to be substantially similar, and none
would have a total turbine height (tower plus %2 the rotor diameter) greater than 150 m (492 ft)’.

Figure 2-1 provides an illustration of the turbine dimensions contemplated for this Project. Turbine
characteristics are summarized in Table 2-2. Each turbine will consist of 3 major components: tower,
nacelle, and rotor, each described below. The Project may not utilize the same turbine model for all 100
turbines. In any case, any turbine model used will be of similar dimensions.

Table 2-2. Characteristics of a representative wind turbine generator.

Power Generation 2.5 MW per turbine

Hub Height 100 m (328 fi)

Rotor Diameter 100 m (328 fi)

Total Tower Height (Hub + 2 Rotor) 150 m (492 f)

Height of Lowest Rotor Blade Reach 50m (164 f)

Rotor Swept Area 7,823 m? (84,206 f?)

Rotor Speed (range possible) 9.6-14.9 rotations per minute (rpm)
Rotor Tilt Angle Blade Cone Angle 5°3.5°

Wind Speed of Generator Initiation (Cut-in) 3 meters/second (m/s; 7 mile/hour [mph])
Wind Speed of Generator Cessation (Cut-out) 20 m/s (45 mph)

Maximum Tip Speed 77 m/s (172 mph)

Rated Wind Speed (Unit Reaches Maximum Output) 12.5 m/s (28 mph)

7 The CRM (see Appendix A) used a 100 m rotor diameter for modeling predicted take of the 100 turbine Project. If
larger rotor diameter would result in a higher take estimate, adaptive management will maintain actual take numbers at
the level requested in this HCP. No amendment to the take limit will be sought if a rotor diameter larger than 100 m is
used for any portion of the Project.
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Tower

The tubular towers used for MW-scale turbines are conical steel or concrete structures manufactured in
multiple sections. Each tower will have an access door and internal lighting, along with an internal ladder
and mechanical lift to access the nacelle. The nacelle is expected to be approximately 100 m (328 fi)
above ground level (agl; i.e., hub height). The towers will be painted off-white in accordance with FAA
regulations designed to make the structures more visible to aircraft when viewing from above, as light
colors contrast sharply against the dark-colored ground. This also has the benefit of reducing visibility from
ground vantage points, which are generally viewed against the background of the sky.

Nacelle

The main mechanical components of the wind turbine, including the drive train, gearbox, and generator,
are housed in the nacelle. The nacelle is housed in a steel reinforced fiberglass shell that protects internal
machinery from the environment and dampens noise emissions. The housing is designed to allow for
adequate ventilation to cool internal machinery. The nacelle is equipped with an external anemometer and
a wind vane that signals wind speed and direction information to an electronic controller. Attached to the
top of some of the nacelles will be an aviation warning light. These lights are anticipated to be flashing red
strobes (L-864) that operate only at night and in accordance with FAA guidelines (Advisory Circular
70/7460-1K). The nacelle is mounted on a bearing that allows it to rotate ("yaw") into the wind to
maximize wind capture and energy production.

Rotor

A rotor assembly is mounted to the nacelle to operate upwind of the tower. Each rotor consists of 3
composite blades that will be up to 50 m (164 ft) in length, with a total rotor length of up to 100 m (328 fi).
The rotor attaches to the drive train at the front of the nacelle. Hydraulic motors within the rotor hub feather
each blade according to wind conditions, which enables the turbine to operate efficiently at varying wind
speeds. The rotor can spin at varying speeds to operate more efficiently. Depending on the turbine model
selected, the wind turbines will begin generating energy at wind speeds as low as 3 m/s to 3.5 m/s (6.7
mph to 7.8 mph), and cut out when wind speeds reach 20 m/s to 25 m/s (44.7 mph to 55.9 mph). The

maximum rotor speed is approximately 15 rpm.
2.2.2 Access Roads

The Project will require the construction of new or improved roads to provide access to the proposed turbine
and substation sites. The proposed location of access roads for the known 52-turbine Project is shown on
Figure 1-1. The total length of access road required to service the100-turbine Project is approximately 64.4
km (40.0 mi), some of which will be upgrades to existing farm lanes. The road will be gravel-surfaced and
typically 5 m (16 ft) in finished width; however, to assure a worstcase analysis and to account for side
slope grading, a maximum finished width of 6 m (20 ft) was assumed for purposes of impact calculation.

2.2.3 Collection Lines and Substation

The Project will have an electrical system that consists of 2 parts: (1) a system of 34.5 kV shielded and
insulated cables that will collect power from each wind turbine, and (2) a substation that will transfer the
power from the 34.5 kV collector cables to existing transmission lines and the regional power grid. The
wind turbine transformer will raise the voltage of electricity produced by the turbine generator up to the
34.5 kV voltage level of the collection system. From the transformer, cables will join the collector circuit and
turbine communication cables to form the electrical interconnect system. Locations of underground and
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overhead collection lines for the currently known 52-turbine Project are depicted in Figure 1-1. For the 100-
turbine Project, the total estimated length of 34.5 kV collection lines carrying electricity to the substation will
be approximately 113.5 km (70.5 mi), or 95.4 km (59.3 mi) in the Redesign Option. It is anticipated that
approximately 56.8.0 km (35.3 mi), or 9.0 km (5.6 mi) in the Redesign Option, of the 34.5 kV
interconnects will be above ground (on rebuilt distribution poles in existing public road right-of-ways) and
approximately 56.6 km (35.2 mi), or 86.4 km (53.7 mi) for Redesign Option, will be buried underground.

The substation will be located near the intersection of Pisgah Road and Route 56 in the Town of Union,
adjacent to the Givens to Mechanicsburg section of the Urbana Mechanicsburg Darby 138 kV transmission
line. The substation will step up voltage from 34.5 kV to 138 kV to allow connection with the existing
transmission. The substation will include dead-end structures, circuit breakers, air break switches, metering
units, relaying, communication equipment, and a control house. Construction of the substation will
permanently impact an approximately 2.0 ha (5 ac) area. The substation will be enclosed by a chain link
fence and accessed from Pisgah Road by a new gravel-surfaced road approximately 0.2 km (0.1 mi) in
length.

2.2.4 Meteorological Tower

In order to record weather data to ensure turbine output is maximized, the Project layout will include 4
permanent meteorological test towers (MET towers). The permanent MET towers will support equipment
used to measure wind speed (anemometers), wind direction (wind vanes), temperature and other pertinent
weather data. The final locations of the permanent MET towers will be determined by turbine engineers.
Permanent MET towers will be placed in open fields, so that turbulence from trees and other structures do
not interfere with equipment readings. The permanent MET towers will be non-guyed, free standing
structures.

2.2.5 Staging Areas

It is currently anticipated that Project construction will require the development of up to 4 construction
staging areas (Figure 1-1 depicts the staging areas to support construction of the known 52 turbine
locations). Staging areas will only be located on previously disturbed or agricultural lands. These sites will
accommodate material storage, parking for construction workers, and construction trailers enclosed by
fencing (at 1 site only). Development of the staging areas is anticipated to temporarily disturb an area of
approximately 9.2 ha (22.9 ac), including a site for trailers. No lighting of staging areas is currently
proposed, but could be added if vandalism or similar problems are experienced.

2.2.6 Operations and Maintenance Building

An O&M building and associated storage yard will be required to house operations personnel, equipment,
and materials, and to provide operations staff parking. It is anticipated that an existing structure in the
vicinity of the Project will be purchased or leased and refurbished for O&M activities. If a new building is
needed, it is expected to permanently disturb an area of no greater than 1.2 ha (3.0 ac), and will be
designed to resemble an agricultural building similar in style to those found throughout the area. If a new
building is required, it will be located on previously disturbed or agricultural land.

2.2.7 Concrete Baich Plant

Up to 2 concrete batch plants will be required to construct the 100-turbine Project. Concrete batch plants
are expected to be located at existing, developed facilities located off-site from the Action Area that would
require no vegetation clearing or soil disturbance. If a new batch plant(s) is required within the Action
Areq, it will be located in previously disturbed areas that will not impact trees, streams, or wetlands.
Vegetation clearing and soil disturbance no greater than 1.2 ha (3.0 ac) would be required for each new
batch plant, for a total temporary impact for 2 batch plants of 2.4 ha (6.0 ac), with no permanent impacts.
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Operation and permitting of the plant(s) will be handled by the sub-contractor selected to supply the Project
construction.

2.2.8 Crane Paths

A large erection crane will set the tower segments on the foundation, place the nacelle on top of the tower,
and place the rotor onto the nacelle. The erection crane(s) will move from one turbine site to another along
access roads or temporary crane paths. To complete construction of the 100-turbine Project, approximately
22.7 km (14.1 mi) of temporary crane paths will be utilized. Temporary crane paths will require vegetation
clearing 16.8 m (55 ff) wide and will result in no permanent soil disturbance.
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2.3 Covered Activities

2.3.1 Project Construction

Buckeye Wind proposes to begin construction as soon as practicable contingent upon approval of the HCP,
issuance of an ITP, and securing acceptable financing terms from qualified lenders. Construction activities
will regularly move from place to place within the Action Area. The Project, including all 100 turbines, will
be constructed within 1 to 2 construction phases, each phase expected to continue for 12 to 18 months.
The exact timing of the 2 construction periods is not known and may overlap. Timing is dependent upon
several factors such as turbine availability, OPSB certification, and economic considerations. The Project
will be constructed using standard construction practices, including erosion and sediment control best
management practices to minimize impacts on the existing environmental conditions and habitat. Per OPSB
CEPCN conditions, an environmental specialist must be present during vegetation clearing in or near
sensitive areas or in the vicinity of threatened and/or endangered species and their habitat. That role will
be filled by the Natural Resource Specialist who will also be knowledgeable of Indiana bats and their
habitats. Construction of access roads, underground and overhead collection system lines, and concrete
turbine foundations will begin first, followed by turbine erection. As turbines arrive at the site, they will be
set individually in concrete foundations. General construction equipment will include pick-up trucks, cranes,
tractor-trailers, bulldozers, compaction equipment, and graders.

Because of the nature of the construction activities and the avoidance and minimization measures described
in this HCP (see Chapter 6.0), Buckeye Wind anticipates that no Indiana bats will be taken prior to a
turbine becoming operational (in this document, “operational” means any time that the turbine is spinning
and producing electricity). It is not anticipated that noise, vibration, or disturbance associated with
construction will result in harm of Indiana bats and therefore the direct effects from these construction
activities are insignificant or discountable and take is not likely to occur (see Section 5.1.1.1 - Noise,
Vibration, and Disturbance). No direct effects to Indiana bats are expected during Project construction
because no known roost tree will be cut, and any potential roost trees that cannot be avoided will only be
cut during the non-active period for Indiana bats. Vehicular collisions associated with construction are not
anticipated fo result in harm or mortality of Indiana bats and therefore the direct effects from this activity are
insignificant or discountable and take is not likely to occur (see Section 5.1.1.2 — Collision with Vehicles). It
is not anticipated that any habitat loss or displacement will result in take of Indiana bats and therefore
indirect effects are insignificant or discountable (see Section 5.2.1 - Indirect Effects — Construction and
Decommissioning). However, the ITP should cover Project construction in the extremely unlikely event that
Indiana bat(s) is/are taken during construction activities.

As a component of this HCP, Buckeye Wind will employ the avoidance and minimization measures more
fully described in Section 6.1 - Avoidance Measures and Section 6.2 — Minimization Measures and
generally including:

e Planning and Project design that specifically avoids and minimizes impacts to wooded areas,
streams, wetlands and other sensitive habitat features;

e All tree clearing will be conducted between 1 Nov and 31 Mar to avoid potential direct impacts to
Indiana bats;

e Natural Resources Specialist on-site who is knowledgeable on Indiana bats; and,

e Clear demarcation of clearing zones and flagging of potential Indiana bat roost trees to ensure
impacts are avoided to the maximum extent practicable.
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2.3.2 Project Operation and Maintenance

Buckeye Wind anticipates owning and operating the Project for its operational life, which is expected to be
25 years. The HCP will cover a 30-year ITP Term (see Section 2.5 — ITP Duration), which includes the
operational life and the construction and decommissioning periods. The ITP is anticipated to be in effect for
a 30 year period when take could occur.

Project maintenance activities during Project operation include turbine maintenance as needed, vegetative
control if necessary, periodic re-grading, and reviewing the site drainage plans. Project maintenance
activities in and of themselves will have similar or lesser impacts as compared to construction activities and
will employ all applicable avoidance and minimization measures employed during construction  (see
Chapter 5.0 — Impact Assessment). Buckeye Wind anticipates the risk of take to Indiana bats from Project
maintenance activities will be insignificant or discountable.

Project operation will include operating wind turbines that may result in take of Indiana bats. Project
operation is the primary reason behind the need for an ITP because it is anticipated that all Indiana bat
takings will occur during this period. The impacts of project operation are described and evaluated fully in
Chapter 5.0 — Impact Assessment.

As a component of this HCP, Buckeye Wind will employ the avoidance and minimization measures more
fully described in Section 6.1 - Avoidance Measures and Section 6.2 — Minimization Measures and
generally including:

e Siting of Project components that avoid impacts to sensitive habitat areas, including wooded areas
and riparian areas,

e Seasonal clearing of wooded areas,

e Operational adjustments (feathering) that will increase the wind speeds at which the turbines begin
to operate, thereby reducing Indiana bat mortality; and,

e Any vegetative controls (See Section 5.2.2.1 -Vegetative Control) performed by Buckeye Wind will
be completed during non-active periods for Indiana bats.

2.3.3 Project Decommissioning

Megawattscale wind turbine generators typically have a life expectancy of 20 to 25 years. After that time
or if turbines are non-operational for an extended period (such that there was no expectation of their
returning to operation), they will be decommissioned. Decommissioning will be performed under a
decommissioning plan approved by the OPSB that would address removal of Project
components/improvements as well as site/land reclamation. The OPSB has included a number of
conditions related to decommissioning in its decision to issue a CEPCN to construct the Project. As such,
decommissioning of the Project or individual wind turbines will be completed within 12 months after the end
of the useful life of the Project or of individual wind turbines. Additionally, the areas disturbed during
decommissioning will be re-graded, reseeded, and restored. Decommissioning activities will have similar or
lesser impacts as compared to construction and will apply all applicable avoidance and minimization
measures employed during construction. Buckeye Wind anticipates that risk of take to Indiana bats and
other ESA threatened or endangered species will be insignificant or discountable during decommissioning
(see Chapter 5.0 — Impact Assessment). However, the ITP should cover Project decommissioning in the
extremely unlikely event that Indiana bat(s) is/are taken during decommissioning activities.

2.3.4 Mitigation and Monitoring Actions

The ITP will cover mitigation actions that will be conducted for the HCP to offset the effects of Indiana bat
take anticipated from the Project. Mitigation actions will include habitat protection into perpetuity,
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restoration and enhancement (if necessary) and monitoring. Habitat management could involve tree/native
species plantings, controlling for invasive species and girdling to create potential roost trees. Mitigation will
result in benefits to Indiana bats, non-federally listed bats, birds and other wildlife. These types of
restoration projects would not be expected to result in take of Indiana bats. Take will be avoided by
conducting invasive species control and tree girdling during non-active period for the Indiana bat.
However, the ITP should cover Project mitigation in the extremely unlikely event that Indiana bat(s) is/are
taken during mitigation activities.

Post-construction mortality monitoring will occur during the ITP Term to ensure compliance with the TP (see
Section 6.0 — Conservation Program). During mortality monitoring all injured or dead Indiana bats will be
collected. Injured Indiana bats will be sent to a licensed rehabilitator. If the rehabilitator determines the
injured Indiana bat cannot be rehabilitated, it will be euthanized. Dead Indiana bats will be turned over the
USFWS. The ITP will cover collection of both Indiana bat carcasses as well as injured Indiana bats during
monitoring and euthanasia of injured Indiana bats that cannot be rehabilitated.

24 Action Area

50 CFR §402.02 defines “Action Area” as, “all areas to be affected directly or indirectly by the Federal
action and not merely the immediate area involved in the action.” The action area is not limited to the
footprint of the action and should consider the effects to the environment resulting from the action. Within a
set action areq, all activities that can cause measurable or detectable changes in land, air, and water or to
other measurable factors that may elicit a response in the species or critical habitat are considered. The
action area is not defined by the range of the species that would be impacted, rather it is defined by the
impacts to the environment that would elicit a response in the species (USFWS and NMFS 1998).

The action area for this project has been determined to be an area of 32,395 ha (80,051 ac), which
includes areas of direct impact and indirect impact from construction, operation, maintenance and
decommissioning. It includes all areas that will be physically impacted, as well as areas that may be
impacted by noise, dust, vibrations, or downstream movement of sediments. At the time of completion of the
HCP only the locations of 52 turbines were known, and an additional 48 were to be sited. The additional
48 turbines will all be sited within the Action Area. The Action Area includes the area where all direct and
indirect effects of all 100 turbines would occur.

2.5 ITP Duration

Buckeye Wind anticipates the HCP to be in effect for a 30-year term including construction, operation,
maintenance, decommissioning and mitigation. This HCP will establish specific avoidance, minimization
and mitigation measures that will be implemented during construction, operation, and decommissioning of
the Project. The 30-year period (ITP Term) will include construction and decommissioning periods, in which
take is unlikely, and a 25-year operation term during which take is likely to occur.

At the close of the 30-year term, the ITP may be extended with the approval of the USFWS if the authorized
take limit is not reached (see Section 7.3.2 — Extension of ITP Term).

2.6 Covered Lands
As described in Section 1.1 — Overview and Purpose of the HCP, the Action Area includes 32,395 ha

(80,051 ac) located within portions of Union, Wayne, Urbana, Salem, Rush, and Goshen Townships in
Champaign County, OH (Figure 1-1). This HCP and its associated ITP will cover the entire Action Areaq,
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including all areas in which Project construction, maintenance, operation, and decommissioning activities
will occur.

This HCP/ITP will also cover areas located outside of the Action Area, where mitigation actions will take
place. Mitigation actions will take place within 7 miles of a Priority 2 (P2) Indiana bat hibernaculum in OH
(see Section 4-1 — Species Status, for definition of Priority 2, and see Figure 2-2 for a map of known
hibernacula in the United States).
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2.7 Alternatives Considered

2.7.1 Criteria

In accordance with the ESA [Section 10(a)(2)(A)] and federal regulation [50 CFR 17.22(b)(1), 17.32(b)(1),
and 222.22], the following sections describe alternative actions that were considered by Buckeye Wind to
reduce impacts to Indiana bats. These sections also set forth the reasons why the Proposed Alterative was
selected over other alternatives. The Habitat Conservation Planning Handbook (HCP Handbook; USFWS
and National Marine Fisheries Service [NMFS] 1996) states that at least 2 types of alternatives are
commonly included in HCPs:

e Any alternative that would reduce incidental take below levels anticipated as a result of Covered
Activities; and

e A No-Action alternative, which means that federal action (i.e., issuance of an ITP by the USFWS)
would not occur because Covered Activities would not occur, and no HCP would be needed to
minimize and mitigate impacts to ESA listed species.

In addition to the No-Action alternative, Buckeye Wind evaluated 2 action alternatives that would avoid
and minimize incidental take of Indiana bats. Alternatives were identified and selected in cooperation with
the USFWS. Alternative selection was also guided by the biological goals and objectives of the HCP (see
Section 1.2 - Biological Goals and Objectives of the HCP) and the purpose and need for the Project (see
Section 1.3 — Purpose and Need for the Project). Alternatives were evaluated based on the criteria
described in the following sections. Evaluation of alternatives’ impacts on other aspects of the natural and
human environment is described in the EIS.

2.7.1.1 Conservation of the Indiana Bat

When developing avoidance, minimization, mitigation, and conservation measures associated with each
alternative, Buckeye Wind consulted with the USFWS and referred to the 2007 Indiana Bat Draft Recovery
Plan to develop measures consistent with the USFWS’s recovery goal. Measures that were not consistent
with the USFWS’s goal for Indiana bat recovery were dropped from further consideration, including those
that did not adequately minimize and mitigate incidental take of Indiana bats or enhance scientific
understanding of the impacts to Indiana bats from wind development.

2.7.1.2 Effectiveness and Costs of Mitigation and Conservation Measures

Mitigation and conservation measures associated with each alternative were evaluated based on their
anticipated effectiveness at offsetting the impact of incidental take of Indiana bats as well as providing
measurable and significant conservation benefits to Indiana bats. Funds required to implement mitigation
li.e., land protection and enhancement) and conservation measures |i.e., scientific research on Indiana bats
and wind power development) were also considered in the evaluation of alternatives.

2.7.1.3 Effects to Other Wildlife Resources

Avoidance, minimization, mitigation, and conservation measures associated with each alternative were
evaluated for their potential to positively affect other bat and avian species at risk from wind development.
Long distance migratory bats have been found to be most at risk of collision with wind facilities, particularly
during fall migration (NWCC 2010). Avian mortality from collision with wind turbines also has been high
at some wind facilities, particularly among nighttime migrating passerines (NWCC 2010). Thus,
alternatives were evaluated based on the extent to which they avoided and minimized risks to other bat and
avian species (Stantec 2011a).
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2.7.1.4 Effects to Wind Project Viability

When considering alternatives to the Project, economic viability is an important evaluation criterion. One of
the more important factors that has the greatest influence on project viability includes operational capacity.
Based on current technology and scientific knowledge, feathering appears to be an effective method to
significantly reduce bat mortality at operating wind facilities. Therefore, alternatives that did not incorporate
some amount of feathering were not considered. However, the cutin speeds used for feathering and the
timing of feathering (on both a nightly and seasonal basis) can add significant costs to the project and
influence project viability.

Similarly, location has a large influence on project viability. The site selection process used by Buckeye
Wind to meet the requirements of the OPSB was based on several constraints, including reducing impacts
to sensitive resources, maximizing energy production, and accommodating existing land uses. Buckeye
Wind conducted an intensive, science-driven process (detailed in the OPSB CECPN and EIS) to identify a
location for its Project that would meet the siting criteria and comply with environmental constraints. Of
particular importance in the screening process was the Project’s location relative to adequate wind
resources, electric transmission lines, land parcels that could accommodate OPSB-defined setback
distances, existing land uses, and other environmental restrictions. Alternatives were evaluated based on
their ability to meet the conditions of this screening process.

2.7.2 Alternatives Considered but Not Selected
2.7.2.1 No Action No Build Alternative

Under the No Action Alternative, the Project would not be developed, an ITP for Indiana bats would not be
issued, this HCP would not be implemented, and existing land uses would be maintained at the sites of
proposed turbines and other Project appurtenances. This alternative would not result in incidental take of the
Indiana bat or removal of Indiana bat habitat. However, benefits to the species would not be realized
without implementation of the conservation measures that are a part of this HCP. No research would be
funded to further our understanding of the impacts to Indiana bats and other bats from wind development.
The results of such research could be used to increase the effectiveness of minimization and mitigation
measures that are a part of this HCP, as well as other HCPs developed for Indiana bats, with the net end
result of enhancing the survival probability of the species. Thus, although the No Action Alternative would
not result in incidental take of Indiana bats and would reduce future potential impacts to the Indiana bat
and its habitat, it also would not result in increased scientific understanding of Indiana bat behavior related
to wind power development.

The Project’s purpose and need of serving the public interest by providing ample, clean, and renewable
energy also would not be met under this alternative. The No Action alternative fails to meet the purpose,
intent, and goal set forth by the Ohio AEPS, signed into law by Governor Strickland in May 2008 (49 ORC
4928.64), that mandates that at least 25% of all electricity sold in OH comes from alternative energy
resources by 2025. At least half of that standard, or 12.5% of electricity sold, must be generated by
renewable resources, and at least half of this renewable energy must be generated in-state. The No Action
alternative also fails to meet Executive Order 13212 (dated 18 May 2001), which promotes production
and transmission of energy in a safe and environmentally sound manner and mandates that executive
departments and agencies take appropriate actions to expedite projects that will increase the production,
transmission, or conservation of energy.

Thus, the No Action alternative fails to reduce the dependence of OH on non-renewable energy sources

such as coal and imported oil. The No Action Alternative also would fail to provide economic benefit
through the creation of jobs. The No Action Alternative would not contribute towards meeting the goals of
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the “Barack Obama and Joe Biden: New Energy for America” plan, which includes the creation of 5
million new jobs over 10 years and ensures that 10% of our electricity comes from renewable sources by
2012, and 25% by 2025 (Obama for America 2008). Economic benefit also would not be realized by the
participating land owners that would receive ongoing income from lease agreements throughout the TP
Term. Refer to Section 1.3 — Purpose and Need for the Project for more information on the economic and
environmental benefits of the Project in OH and beyond.

Because the broad economic and environmental benefits would be foregone by not constructing the Project,
and because a net conservation benefit for the Indiana bat would not be realized without the
implementation of conservation measures that will further the recovery of the species, the No Action
Alternative was not considered further.

2,7.2.2 Minimally Restricted Operations Alternative

Under the Minimally Restricted Operations Alternative, the Project would include construction of 100
turbines within the Action Area as described in Section 2.0 - Project Description. However, operational
adjustments (i.e., feathering) would be used to reduce incidental take of Indiana bats, such that the speed at
which turbines become operational (i.e., cutin speed) would be increased from manufacturer’s setting of
3.0 m/s to 5.0 m/s for all 100 turbines. This cutin speed would be applied to turbines for the hours of the
night during which Myotis have been documented to be most active (i.e., the first 1 hr to é hr after sunset),
during the fall migration period (1 Aug to 31 Oct), which has consistently been the period in which the
highest total bat mortality has been documented in post-construction monitoring studies (see Table 4-4).

This Alternative was considered because it met the purpose and need of providing clean, renewable energy
to OH and contributed toward meeting the goals of the OH AEPS, Executive Order 13212, and the
“Barack Obama and Joe Biden: New Energy for America” plan. This alternative also allowed for an
economically viable project for Buckeye Wind and participating land owners.

This Alternative was not selected because, although current data suggest that cutin speeds of 5.0 m/s and
higher substantially reduce bat mortality (between 38% and 93% reductions in bat mortality from that
documented at turbines operating at the manufacturer’s specified cutin speeds [Baerwald et al. 2009,
Arnett et al. 2010, and Good et al. 2011]). The findings are related to general bat mortality numbers and
not specific to Indiana bats. Given the uncertainty that still remains regarding which cut-in speeds are most
effective at minimizing mortality of Indiana bats, the USFWS recommended that Buckeye Wind take a more
conservative approach and select an alternative that employed higher cutin speeds, particularly at turbine
locations and seasonal periods that the current data suggest are a higher risk to Indiana bats.

Additionally, applying operational adjustments only during the fall migratory period may not provide
adequate protection to Indiana bats. To date, the only 3 documented Indiana bat fatalities at a wind facility
have occurred during the fall migratory period (Sept 2009 and Sept 2010 at Fowler Ridge, IN [Good et al.
2011] and Sept 2011 at Allegheny Ridge, PA8). Thus, the results of post-construction monitoring studies to
date indicate that the fall migratory period may represent the period of highest risk to Indiana bats, as it
does for long-distance migratory bats and other bat species more commonly found in postconstruction
mortality studies. However, data suggest there is some level of risk to Myotis species during the summer
reproductive period (see Section 4.5.5 - Collision Mortality at Wind Facilities and Section 5.1.2.5 -
Collision/Barotrauma Mortality for further details).

8 http:/ /www.fws.gov/northeast/pafo/, accessed November 20, 2011.
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Risks to Indiana bats during the summer are also uncertain because no wind facilities have yet been
constructed within 8 km (5 mi) of known Indiana bat maternity colonies. Given that Indiana bats are
generally thought to fly between 2 m (6.6 ffj and 30 m (98.4 ft) while foraging (LaVal et al. 1976,
Humphrey et al. 1977, Russell et al. 2008), it is expected that risks to Indiana bats during the summer are
very low. However, until this relationship is more clearly documented, it cannot be assumed that applying
feathering during the fall migratory period alone will provide sufficient protection of the Indiana bat.
Therefore, this alternative was not selected as the preferred approach to minimize take of Indiana bats.

2.7.2.3 Maximally Restricted Operations Alternative

Under the Maximally Restricted Operations Alternative, the Project would include construction of 100
turbines within the Action Area as described in Section 2.0 — Project Description. However, operational
adjustments would be used to eliminate take of Indiana bats, such that all 100 turbines would be non-
operational from sunset to sunrise during the entire period over which Indiana bats are active (1 Apr to 31

Oct).

This Alternative was considered because it met the biological objective of avoiding take of Indiana bats.
However, because this Alternative would eliminate take of Indiana bats, an ITP would not be necessary and
the HCP would not be implemented. Without the HCP, there would be no positive contribution to the
recovery of the species through collection of post-construction mortality data, funding of research on bat
and wind energy inferactions, or protection and enhancement of Indiana bat habitat. Additionally, due to
the significant reduction in energy production, this alternative did not meet the purpose and need of the
Project to generate ample clean and renewable energy and allow for an economically viable Project. For a
discussion of costs of this alternative compared to the proposed alternative, please see Section 6.6.2 —
Practical Implementation by Buckeye Wind. For these reasons, this alternative was not selected as the
preferred method to reduce take of Indiana bats.

2.7.2.4 The Proposed Alternative

Under the Proposed Alternative, the Project would include construction of 100 turbines within the Action
Area as described in Section 2.0 — Project Description. Operational adjustments would be used to minimize
take of Indiana bats, such that the operation of all 100 turbines would be restricted using a scientifically
informed and risk-based approach that would increase cutin speeds as a function of the location of the
turbines relative to Indiana bat habitat and the time of year. Monitoring and adaptive management would
be implemented to ensure take is minimized to the maximum extent practicable and to address uncertainties
relative to use of cutin speeds for minimizing impacts to Indiana bats. This feathering plan is more fully
detailed in Section 6.2 — Minimization Measures and was developed in consultation with the USFWS and
using the best available science, including published reports on the observed reductions of bat mortality
resulting from various levels of operational curtailment and feathering. All Conservation Measures included
in Chapter 6.0 were informed by experts at USFWS and Stantec Consulting Services Inc. (Stantec), as well
as leading experts in the field of Indiana bat biology and wind turbine interactions, including Dr. Allen

Kurta, Dr. Bill Warren-Hicks, Dr. Tim Carter, and Dr. John Hayes.

The Proposed Alternative was selected because it best met the goals of effectively avoiding, minimizing,
and mitigating for take of Indiana bats (as described in the previous sections) and the Biological Goals and
Obijectives of this HCP (See Section 1.2 - Biological Goals and Objectives of the HCP). The Proposed
Alternative was also selected because it met the purpose and need of providing clean, renewable energy to
OH and the surrounding region and contributed toward meeting the goals of the OH AEPS, Executive
Order 13212, and the “Barack Obama and Joe Biden: New Energy for America” plan. This alternative
allows for an economically viable project for Buckeye Wind and provides a positive economic and

March 2013 34



BUCKEYE WIND POWER PROJECT HABITAT CONSERVATION PLAN

environmental benefit for the community and surrounding region. Refer to Section 1.3 —Purpose and Need
for the Project more information on the renewable energy and economic goals of the Project.

2.8 Public Participation

Public participation is similar and parallel to the public participation opportunities for the NEPA process
and is described in the EIS. Scoping for the NEPA process was first initiated in the Notice of Intent (NOI) to
conduct a 30-day scoping period for a NEPA decision on the proposed HCP and ITP and request for
comments published in the Federal Register on 29 January 2010 (75 Fed. Reg. 4840-4842). Formal
scoping began for the NEPA analysis on 26 May 2010 when the NOI to prepare an EIS was published in
the Federal Register (75 Fed. Reg. 29575-29577). The USFWS also conducted outreach by press releases
and public notification to inform interested parties or those in the Action Area or potentially affected by the
Proposed Action and requested comments on the scope of the NEPA analysis. Comments resulted in the
identification of a number of issues related to the Project and the associated HCP.

The Draft HCP was published in the Federal Register for public review on June 29, 2012 (77 Fed. Reg.
38819-38821) in accordance with NEPA requirements set forth in 40 CFR 1500-1508; 42 U.S.C 4321-
4347. Public comments were accepted during a 90-day period following publication of the Federal
Register Notice of Availability. One public information meeting was held during the comment period, on
July 12, 2012 in Urbana, OH. Comments received were taken into account in assessing Project impacts
and potential mitigation and resulted in some modifications in the Final HCP. Responses to substantive
comments on the Draft HCP can be found in Appendix K of the EIS.

During the Project development phase and the OPSB application process, Buckeye Wind consulted with
state and federal agencies to identify missing information on sensitive resources, including water, wetlands,
wildlife, and cultural resources. Agencies consulted to obtain guidance on pre-construction surveys, site
assessments, and OPSB process requirements included USFWS, FAA, ODNR DOW, Ohio Historic
Preservation Office (OHPO), Ohio Department of Transportation (ODOT), Ohio Environmental Protection
Agency (OEPA), Ohio Department of Agriculture (ODA), Ohio Department of Development (ODOD), and
Ohio Department of Health (ODOH).

Prior to filing the OPSB application, Buckeye Wind was required to hold a public informational meeting to
advise potentially affected persons of the Project. Public input and concerns were gathered to aid in
preparation of the OPSB application. Once the application had been submitted and deemed complete, it
then was sent to local public officials and made available in area libraries for public viewing; legal notices
also were published in area newspapers. At this time, interested parties had the opportunity to be
recognized as interveners in the case.

Buckeye Wind held a public informational meeting on 10 June 2008. On 24 April 2009, Buckeye Wind
filed its application for a CECPN with the OPSB. A public hearing was held on 27 October 2009, and
evidentiary hearings began 28 October 2009.

The Buckeye Wind Project’s record of public interaction relative to the OPSB application process is
available through the PUCO Docketing Information System.?

? http://dis.puc.state.oh.us/CaseRecord.aspx2Caseno=08-0666&link=DlI
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In addition, information has been shared through several organized activities and Buckeye Wind's active
engagement in the community: participation in the Champaign County Wind Turbine Study Group (WTSG);
participation in bus tours of operating wind energy facilities; official Township Board of Trustee, Planning
Board and County Commissioner meetings; presentations to various schools, churches, and clubs;
information booths at the County fair; through the Project website; a local office in nearby Bellefontaine,
Logan County; and numerous other outreach activities.

In addition, Champaign Wind LLC, a separate EverPower subsidiary, has initiated the OPSB application
procedure for the Buckeye Il Wind Project, consisting of 56 turbines (no more than 100 total turbines will
be constructed for the Buckeye Wind and Buckeye Il Wind projects combined). The Buckeye Il Wind Project
will be transferred to Buckeye Wind prior to construction. A public information meeting for Champaign
Wind LLC was held on 24 January 2012. A public hearing was held on 25 October 2012, and
evidentiary hearings began 8 November 2012. Champaign Wind LLC is currently waiting a decision by
the OPSB regarding its application. Champaign Wind LLC’s record of public interaction is available
through the PUCO Docketing Information System'®.

10 hitp://dis.puc.state.oh.us/CaseRecord.aspx2CaseNo=12-0160-ELBGN
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3.0 ENVIRONMENTAL SETTING AND BIOLOGICAL RESOURCES

3.1 Project Setting

The Action Area is located in the westcentral portion of OH, in the Bellefontaine Uplands physiographic
region, a sub-region of the Central Ohio Till Plains. This region is characterized by low to moderate relief
hills formed by glacial processes. The Action Area is characterized by flat and rolling terrain that is
comprised largely of active agricultural lands (producing mostly corn and soybean crops) and pastures,
collectively comprising approximately 82% of the Action Area. These areas are interspersed with relatively
small, scattered, stands of mixed hardwood forest that have an average size of approximately 4 ha (? ac)
(deciduous forest comprises approximately 8% of Action Area), as well as areas of low to medium intensity
developed lands (approximately 1.5% of Action Area) (Homer et al. 2004). A brief summary of the Action
Area is provided below.

3.1.1 Land Use

Construction of the Project will involve the leasing of private land in the Action Area predominantly zoned
for agricultural purposes. Other current land uses in the Action Area include residential, urban,
manufacturing, commercial, transport, recreational, and utilities. Residential development within and
around the Action Area consists almost entirely of single-family homesteads along rural roads.

Various registered historic sites are also present within the Action Area. Registered landmarks of historic,
religious, archaeological, scenic, natural, or other cultural significance include those districts, sites,
buildings, structures, and objects that are recognized by, registered with, or identified as eligible for
registration by the national registry of natural landmarks, the Ohio Historical Society, or the ODNR DOW.
At least 34 such landmarks within 8 km (5 mi) of the Action Area have been identified. Twenty of these
landmarks are in the village of Mechanicsburg, and 9 are in the city of Urbana. The remaining 5

landmarks are located outside of incorporated communities and include landmarks such as Elmwood Place,
The Fort, The Piatt Houses, The Carl Potter Mound and the Mount Tabor Church.

3.1.2 Topography

The Action Area is located in the glaciated Till Plains Section of the Central Lowland Physiographic
Province. The topography is characterized by gently rolling hills and moderate slopes with elevations
ranging from 396 m to 548 m (1,300 ft to 1,800 ft) above mean sea level. Typical of west-central OH, the
area experienced both the lllinoian and Wisconsinan glaciers and the surface topography is the result of
glacial end moraine deposits (i.e., the Cable and Springfield Moraine complexes; EDR 2009).

3.1.3 Geology

The flat, nearly featureless glaciated till plains of western OH are abruptly interrupted by a hilly area in
Logan County and northern Champaign County created by a feature the ODNR, Division of Geological
Survey, Ohio Seismic Network described as the “Bellefontaine Outlier Faults.” These deep seismic structures
are located within the granitic basement rock beneath portions of the Action Area. Campbell Hill, located
20 km (12 mi) north of the Action Area in Logan County, is underlain by the Bellefontaine Outlier and
marks the highest point in OH at 472 m (1,549 ft) above mean sea level. This region of OH is referred to
locally as the “Bellefontaine Ridge” as a result of these geologic features.
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Throughout much of the Action Area, the uppermost bedrock is composed of limestone and dolomite. Some
portions of the Action Area are underlain by karst geological features, which are formed by the dissolution
of layers of soluble bedrock that create subterranean drainages, caves, and sinkholes.

3.1.4 Soils

Based on the Soil Survey for Champaign County (United States Department of Agriculture Soil Conservation
Service (USDA-SCS; USDA-SCS 1971), soils in the Action Area are primarily composed of Celina, Fox, and
Miami silt loams. Celina and Miami silt loams are well drained with depth to the water table being 61
centimeters (cm) to @1 cm (24 in to 36 in) below the surface. The Fox silt loams are well drained with depth
to the water table being more than 203 c¢m (80 in) below the surface. All 3 of these soils satisfy the USDA
criteria that make up prime farmland (Hull 2009).

3.1.5 Hydrology

The Action Area lies within the Upper Scioto River and Upper Great Miami River drainages, both of which
drain to the Ohio River (United States Geological Survey [USGS] 2003). Perennial streams and ditches
within the Action Area are generally small; larger streams with deep pools include Dugan Run and the East
Fork of Buck Creek (refer to EIS Section 4.4 for further detail on streams in the Action Areq).

The Action Area also contains a number of wetlands identified in the National Wetlands Inventory (NWI)
database that was updated based on current (i.e., 2005 to 2007) aerial photos by Ducks Unlimited (DU;
DU 2009). There are approximately 668.1 ha (1,651 ac) of DU-identified wetlands in the Action Area;
most of these are emergent wetlands, characterized by low-lying herbaceous vegetation, or open water. A
surface water delineation conducted for the Project (Hull 2009) provided ground-based information on
wetlands within 305 m (1,000 ft) of Project components, including the 52 known turbine locations and
workspaces, access roads, buried electrical interconnects, overhead electrical interconnects, O&M
buildings, storage yard, staging areas, and substation. Hull (2009) documented 8 wetlands totaling
roughly 3.0 ha (7.3 ac) in these areas. The EIS Chapter 4.4 provides detailed information on the wetlands
in the Action Area delineated by Hull (2009). During the planning and design phases of the additional 48
turbines and associated facilities, similar delineations will be performed. Built components of the Project,
including wind turbines, staging areas, the O&M building, and the substation, will be sited to completely
avoid wetlands for all 100 turbines and their associated facilities. While wetland impacts can be avoided,
it is likely that streams crossings will be required; see Section 5.2.1.2 of the HCP and Section 5.4 of the EIS
for a more complete discussion of stream impacts. To the extent they are necessary, Buckeye Wind will
secure authorization from the United States Army Corps of Engineers (USACE) for discharge of fill material
into jurisdictional streams.

3.1.6 Landcover

Prior to European settlement, the state of OH was approximately 95% forested; rapid seftlement in OH
resulted in a steady decline of forest cover to a low of 12% in 1940 (ODNR DOW 2011). OH's forestland
has been increasing since 1940 and in 2001 it comprised approximately 33% of the state’s land area. The
amount of forest cover varies widely among the geographic regions of the state. Most counties in the
western glaciated farmland region, in which the Action Area is located, are less than 15% forested, with
much of the forest occurring in small, isolated patches of 8 ha (20 ac) or less. The northeastern glaciated
region has approximately 30% forest cover, with most counties heavily urbanized. The eastcentral,

southeastern, and south-central unglaciated counties (hill country) are the most heavily forested, ranging
from 35% to 80% (ODNR DOW 2011).

Based on the National Land Cover Database (NLCD; Homer et al. 2004), summarized in a Geographic
Information System (GIS; ArcGIS 9.2, ESRI Redlands, California), the majority (69%) of vegetation in the
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Action Area is comprised of the Cultivated Crop landcover type (producing mostly corn and soybean
crops), 13% is comprised of Pasture/Hay, 9% is comprised of Deciduous Forest, and 6% is comprised of
Developed Open Space (Homer et al. 2004). Remaining native landcover types, such as
Grassland/Herbaceous [i.e., old fields, CRP lands), and Developed, Low Intensity each makes up
approximately 1% of the Action Area, while Evergreen Forest, Mixed Forest, and Emergent Herbaceous

Wetlands, each make up less than 0.1% of the Action Area (Table 3-1, Figure 3-1).

Based on the 2001 NLCD, there are approximately 766 distinct forest patches in the Action Area'' that
average 3.6 ha = 10.0 ha (9.0 ac = 24.7 ac) in size and vary from 0.1 ha to 106.47 ha (0.2 ac to
263.09 ac). Eighty-two percent of the forest patches were 4 ha (10 ac) or smaller and only 2% (n=13)
were 40 ha (100 ac) or more. The deciduous forest habitat in the Action Area includes mature stands and
early-successional scrub-shrub, primarily bordered by agricultural fields, generally even-aged, and
dominated by oaks (Quercus spp.), maples (Acer spp.), hickories (Carya spp.), and ash (Fraxinus spp.), as
determined during the course of the 2008 bat mist-netting surveys in the Action Area (Stantec 2008b) and
during ground-based habitat assessments conducted by Buckeye Wind in conjunction with the USFWS in
November 2010.

Table 3-1. NLCD landcover types and size (ha and ac) identified in the
Buckeye Wind Project Action Area, Champaign County, OH.

Landcover type Hectares  Acres Al:: ?i':: :':r:t’
Cultivated crops 22,408 55,372 69%
Hay/pasture 4,163 10,287 13%
Deciduous forest 2,744 6,779 9%
Developed, open space 1,962 4,849 6%
Grassland/herbaceous 445 1,099 1%
Developed, low intensity 422 1,042 1%
Open water 84 208 <0.1%
Developed, medium intensity 55 135 <0.1%
Emergent herbaceous wetlands 40 100 <0.1%
Evergreen forest 31 76 <0.1%
Developed, high intensity 26 65 <0.1%
Barren land (rock/sand/clay) 13 33 <0.1%
Mixed forest 2 6 <0.1%
Totals 32,395 80,051 100%

Source: Homer et al. 2004

1" Excluding portions of 6 forest patches that only partially overlap the Action Area, totaling 0.4 ha (0.9 ac).
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3.2 Other Wildlife in the Action Area

Vertebrate animals likely to use the Action Area are represented by those often detected in highly
fragmented landscapes dominated by agriculture. Many of the animal species expected to occur are
common and widely distributed throughout OH. Section 5.6 of the EIS will evaluate impacts from the Project
to all wildlife species, both aquatic and terrestrial, and to their habitats. Most of the known biological
effects of wind facilities relate to flying animals, i.e., birds and bats. The Buckeye Wind ABPP (Stantec
2011a) will provide details on bird and bat pre<construction surveys and how impacts to bird and non-
federally listed bat species will be avoided, minimized, and mitigated.

3.2.1 Federal Threatened, Endangered, and Candidate Species

The Project lies within the range of several federally listed or proposed freshwater mussels, including: the
clubshell mussel (Pleurobema clava), a federal and OH endangered species; the rabbitsfoot (Quadrula
cylindrica cylindrica), a federal candidate and OH endangered species; and the snuffbox (Epioblasma
triquetra), a federal and OH endangered species. The clubshell, rabbitsfoot, and snuffbox were once
suspected to potentially occur in the Action Area in the Little Darby Creek. However in January 2011 the
USFWS removed these 3 species from the list of federally listed or proposed species potentially present in
Champaign County because current distribution and habitat data for the Litle Darby Creek within
Champaign County indicate it is not suitable for these species. Therefore, because no suitable habitat for
these 3 mussel species exists within Champaign County and no suitable habitat will be impacted, this
Project will have no effect on these species and they will not be considered further in this HCP (see EIS
Section 5.7). The mitigation site lies within the range of the snuffbox mussel; however, the distribution of this
species does not include the mitigation area. Therefore, there will be no effect on this species (M. Seymour,
USFWS, personal communication).

The Action Area lies within the range of the rayed bean (Villosa fabalis), a freshwater mussel species
currently listed as federally endangered (USFWS 2012b) and OH endangered. Suitable habitat for the
rayed bean is still thought to be present in Champaign County. The rayed bean is generally known from
smaller, headwater creeks but records exist in larger rivers. They are usually found in or near shoal or riffle
areas of rivers and in the shallow, wave-washed areas of lakes. They occur only in water bodies that
provide perennial water flow. Substrates typically include gravel and sand. The rayed bean is often
associated with, and buried under the roots of vegetation such as water willow (Justicia americana) and
water milfoil (Myriophyllum spp.).

The rayed bean is known from the Big Darby Creek watershed, of which the Litle Darby Creek is a
tributary. Portions of the Litfle Darby Creek that could be impacted by road and utility line crossings
associated with the Project are ephemeral and do not contain features necessary to support mussel
populations (Hull 2010). A field assessment in November 2008 found the Litle Darby Creek crossing point
to be dry (Hull 2009). The stream reach for this part of the Little Darby Creek was scored as 46 using the
Headwaters Habitat Evaluation Index (HHEI), indicating that the reach is Class Il intermittent headwaters
habitat and the substrate is dominated by cobble and sand. Thus, the required perennial base flow and the
preferred substrates of the rayed bean are not present in this reach of Litle Darby Creek. Additionally, the
rayed bean is often associated with the root masses of aquatic plants, which are not present in this reach
(Hull 2009).

The rayed bean has the potential to occur in other perennial streams with suitable habitat within the Action
Area. For perennial stream corridors that have the required base flow and substrate to support rayed bean
mussels and will be crossed by access roads, crane paths and/or collection lines, a survey may be
performed to detect the presence or absence of the rayed bean mussel. If rayed bean are determined to be
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present, in-water work will be avoided either through directional drilling, access road re-routing, arched
bridge structures or temporary crossings (see Section 5.2.1.2 — Impacts to Aquatic Habitats). Additionally,
Buckeye Wind will directionally drill beneath or otherwise avoid in-water work for any Ohio designated
Exceptional Warmwater Habitat or Cold Water habitat streams'? in the Action Area (i.e., underground
crossings for electric collection lines) to avoid and minimize impacts to aquatic habitats. If no survey is
performed, presence will be assumed and in-water work will be avoided as if rayed bean was determined
to be present. If a survey is performed and no presence is detected, the stream will be crossed in
accordance with the approaches outlined in Section 5.2.1.2 — Impacts to Aquatic Habitats.

Buckeye Wind has undertaken several steps to prevent adverse effects to water quality. An erosion and
sediment control plan and Stormwater Pollution and Prevention Plan (SWPPP) will be developed and
implemented for the entire Project, which will control potential sedimentation, siltation, and run-off that could
negatively affect mussels and other aquatic life. Most mussel species require good water quality and
erosion and sediment control measures implemented through the NPDES permit will preserve the existing
water quality level. The SWPPP plan is developed and implemented by the general contractor and has not
been developed, so it is not possible to know exactly where certain erosion and sediment control practices
will be utilized. However, based on previous wind farm construction experience, typical erosion and
sediment control best management practices may include: silt fences, filter socks, swales, temporary and
permanent mulching and seeding, infiltration berms, inlet and outlet protection, construction entrances, and
orange construction fencing to protect wetlands located near disturbance areas. The ODNR Division of Soil
and Water Resources’ Rainwater and Land Development Manual will be used as a guide to determine the
appropriate erosion and sediment control measures and the post-construction storm water practices to be
used at the Project. The NPDES permit will also include restoration measures that will ensure that disturbed
ground is stabilized, preventing ongoing erosion and sedimentation of storm water run-off. These restoration
measures consist of revegetation (typically using native species; and depending upon the land use),
regrading and permanent swales or catch basins as needed.

In summary, as a result of the avoidance measures and erosion and sediment control measures that will be
implemented by Buckeye Wind and enforced by its NPDES permit during construction and
decommissioning to avoid and minimize impacts to wetlands and streams, impacts to aquatic habitat will
be minimal. There will be no effect on the rayed bean from construction, operation, maintenance, or
decommissioning of the Project.

Similarly, mitigation lands are located within the range of the rayed bean. Streams that support suitable
habitat for rayed bean mussel as described above will not be subjected to in-water disturbance, clearing of
forested riparian vegetation, or other disturbance to the bed or banks of streams. Mitigation actions
involving tree planting and invasive species control along stream corridors that provide suitable rayed bean
habitat will be conducted using hand tools so as not to disturb the stream bank. If crossings of streams are

12 According to Ohio Revised Code 3745-1-07, Exceptional Warmwater Habitat streams are capable of maintaining
an exceptional or unusual community of warmwater aquatic organisms with the general characteristics of being highly
infolerant of adverse water quality conditions and/or being rare, threatened, endangered or species of special status.
This is the most protective use designation assigned to warmwater rivers and streams in Ohio. A Coldwater Habitat
stream is capable of supporting populations of coldwater aquatic organisms on an annual basis and/or put-and-take
salmonid fishing. These water bodies are not necessarily capable of supporting the successful reproduction of salmonids
and may be periodically stocked with these species. Both are afforded special protections under Ohio’s CWA
provisions.
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required at mitigation sites for vehicle access, arched bridge structures or temporary crossings that do not
impact the stream bed or bank will be implemented or existing crossings will be used. Road building, earth
grading and other activities that would result in ground disturbance and resulting soil erosion and
sedimentation will not occur for mitigation activities. Thus, suitable habitat for rayed bean will not be
impacted, there will be no effect on this species, and the rayed bean will not be addressed further in this
HCP.

Additional information on these species and other state listed and sensitive species that occur in the Action
Area and mitigation area will be discussed in detail in Section 5.7 of the EIS and in Appendix A, Table 1
of the ABPP (Stantec 201 1al).

3.2.1.1 Eastern Massasauga Rattlesnake

The Action Area also lies within the range of the eastern massasauga rattlesnake (Sistrurus catenatus), a
federal candidate species and OH endangered species. Eastern massasaugas use both upland and
wetland habitat at different times during the year and therefore require wetland areas immediately adjacent
to upland grassland. Early successional herbaceous or scrub-shrub wetlands are used primarily during the
fall, winter, and spring. During the winter, massasaugas hibernate in low wet areas, primarily in crayfish
burrows, but may also use other structures. The presence of a water table at or near the surface is an
important component of a suvitable hibernation area. During the summer, male and non-gravid female
massasaugas use open, upland grassland or prairie habitat that may be intermixed with scattered trees or
shrubs. Adjacent lowland and upland habitat, with variable elevations between, are critical as the snakes
travel back and forth seasonally between habitats.

There are no known occurrences of eastern massasauga rattlesnakes in the Action Area (M. Seymour,
USFWS, personal communication). However, the species is known to occur outside of the Action Area
within Champaign and Clark counties (M. Cota, USFWS, personal communication). Therefore, a desktop
habitat assessment was conducted using recent aerial photographs, NWI wetland mapping, and field
delineated wetland boundaries to determine if suitable habitat for the massasauga is present within the
Action Area. Specifically, emergent or scrubshrub wetlands located immediately adjacent to upland
grassland (e.g., native grassland, pasture, hayfield) were identified as potential habitat. Potential habitat
areas identified during the desktop assessment were field-verified to determine if suitable habitat is present
in the Action Area. The desktop assessment revealed that the majority of the small number of wetlands
present in the Action Area do not have any adjacent grassland, and at those sites that do, the grassland
present is very limited. Furthermore, while wetlands are present within the Action Area, there are no
wetland impacts proposed as a result of construction, operation and decommissioning of the Project (refer
to EIS Section 5.4 for further information on avoidance of wetland impacts). The only potential suitable
habitat was a 20 ac wetland in the western portion of the Action Area. A habitat evaluation was conducted
by USFWS and OH state eastern massasauga experts on 10 January 2012. It was determined that this 20
ac wetland contains suitable habitat for the eastern massasauga. Project activities and infrastructure will
completely avoid this wetland and no loss of habitat would occur as a result of the Project. Additionally,
Buckeye Wind worked with USFWS and ODNR DOW to relocate an access road that was previously
located in close proximity to the wetland.

In order to avoid potential impacts to the eastern massasauga, a presence/absence survey approved by the
USFWS and ODNR DOW may be conducted at the wetland. The survey would be conducted by a USFWS
and ODNR DOW permitted and approved eastern massasauga herpetologist. If no eastern massasaugas
are detected during the survey, no further avoidance and minimization measures will be necessary to be
implemented for the Project. If presence is defected, or if a survey is not conducted before Project
construction, presence will be assumed and the following measures will be implemented:
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Construction

e To the extent practicable, all construction and decommissioning activities will be conducted
between 15 Nov and 1 Mar.

e Any temporary ground disturbance for construction activities, as well as any construction of crane
paths or buried or overhead interconnect will occur at least 50 ft from the delineated wetland.

e Trenched Silt fences will be installed between the planned Project facilities and the eastern
massasauga habitat. These silt fences will be located at least 40 ft from the wetland.

0 An USFWS and ODNR DOW approved and state permitted herpetologist will survey for
snakes during installation of the silt fencing to ensure there are no eastern massasauga
present that could be impacted. If installation of the silt fencing occurs between 15 Nov
and 1 Mar, the ODNR DOW permitted herpetologist will not be present.

0 When active construction activities are nearby, the buried silt fencing will be evaluated
daily and maintained in a good upright condition until all construction activities in the
area are complete.

e Speed limits within 2 mile around suitable habitat will be maintained at 10 mph.

e Wildlife crossing signs approved by the USFWS and ODNR DOW will be posted within %2 mile
of the wetland. The signs will alert drivers to be aware of potential for road encounters with
wildlife.

o Gates will be installed at the entrance points from public roads onto the access roads in proximity
to the wetland.

e Construction personnel shall be made aware of the possible presence of eastern massasauga in
the Action Areq, that the eastern massasauga is protected by OH Revised Code (ORC), and that
the snake is venomous and should not be handled. Personnel will be provided information on how
to identify the eastern massasauga, including at minimum photos and description of defining
features. Any snake that cannot be positively identified as not being an eastern massasauga
should be completely avoided.

e If an eastern massasauga is encountered or suspected in the Action Area during construction, all
work in or near the location of the eastern massasauga encounter should stop and the permitted
and approved herpetologist should be immediately notified to ensure no potential risk to the snake
occurs. ODNR DOW and USFWS should be contacted immediately for further direction.

Operation and Maintenance

e Speed limits within V2 mile around the wetland will be maintained at 10 mph.

e Wildlife crossing signs approved by USFWS and ODNR DOW will be posted within %2 mile of
the wetland. The signs will alert drivers to be aware of potential for road encounters with wildlife.

o Gates will be installed at the access point from public roads onto the access roads in proximity to
the wetland.

e O&M personnel shall be made aware of the possible presence of eastern massasauga in the
Action Areq, that the eastern massasauga is protected by ORC, and that the snake is venomous
and should not be handled. Personnel will be provided information on how to identify the eastern
massasauga, including at minimum photos and description of defining features. Any snake that
cannot be positively identified as not being an eastern massasauga should immediately be
reported to the site manager.

o If an eastern massasauga is encountered, and at risk of impact from operation or
maintenance activities, an ODNR DOW permitted herpetologist that is approved by the
USFWS and ODNR DOW, will be enlisted to remove the snake from risk. The USFWS
and ODNR DOW will be contacted within 24 hours.
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Decommissioning
o Silt fencing will be installed between the wetland and decommissioning activities in the same way
as during construction. All other avoidance measures implemented during construction will also be
implemented during decommissioning.

0 An USFWS and ODNR DOW approved and state permitted herpetologist will survey for
eastern massasauga during installation of the silt fencing to ensure there are no snakes
present that could be impacted. If installation of the silt fencing occurs between 15 Nov
and 1 Mar, the ODNR DOW permitted herpetologist will not be present.

0 When active decommissioning activities are nearby the buried silt fencing will be
evaluated daily and maintained in a good upright condition until all decommissioning
activities in the area are complete.

If at any point during the construction, operation, or decommissioning of the Project an eastern massasauga
is observed, it will be photo documented if possible and the OH field office of the USFWS and the ODNR
DOW will be notified immediately or within 24 hours. If the species is encountered, Buckeye Wind will
work with the USFWS and ODNR DOW to determine if any other avoidance and minimization measures
are needed.

The mitigation area lies within the range of the eastern massasauga; however, the distribution of the species
does not include the mitigation area and no impacts are anticipated.

With implementation of the avoidance and minimization measures outlined above, including relocation of
an access road near the wetland, Buckeye Wind believes that construction, operation maintenance and
decommissioning of the Project is not likely to adversely affect the eastern massasauga. Any potential
impacts to this species would likely be insignificant and discountable and this species will not be evaluated
further in this HCP.

3.2.2 Other Sensitive Species
3.2.2.1 Non-federally listed bats

The Indiana bat is the only federally endangered or threatened species likely to be incidentally taken by the
Project, and is therefore the only species to be covered by the ITP issued in association with this HCP. For
information on non-federally listed bats, including long-distance migratory bat species, see Chapter 4.0 of
the ABPP (Stantec 201 1a) and Section 4.6 of the EIS.

One additional bat species that occurs in the Action Area has been petitioned for federal listing: the
northern long-eared bat (Myotis septentrionalis, petitioned by the Center for Biological Diversity [CBD]
2010). Further, a status assessment of the little brown bat (M. lucifugus) is being completed to determine if
threats to the species warrant listing. Proposed listing considerations for both species center around concern
related to the potentially devastating effects of white-nose syndrome (WNS) on these species. While the
eastern small-footed bat (M. leibii) was also petitioned for federal listing by the CBD, this species was not
detected during mist net surveys in the tri-county area, and suitable habitat for the species does not exist
within the Action Area; therefore, no potential impacts are anticipated for this species. The northern long-
eared bat and eastern small-footed bat were added to the USFWS Region 3 federal list of Species of
Concern, an informal term indicating species which Region 3 feels might be in need of conservation
activities. All bats are listed as Species of Concern by ODNR DOW, with the exception of the Indiana bat
which is listed as state endangered.

Both the northern long-eared bat and litle brown bat were documented in the Action Area during summer
mist-netting and fall swarming surveys conducted in 2009 (see Section 3.2.3 — Pre-construction Bat Surveys
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Conducted). Although the northern long-eared bat, little brown bat, big brown bat and tri-colored bat are
not included as covered species under this HCP, avoidance and minimization measures implemented to
reduce impacts to Indiana bats, as described in Section 6.1 - Avoidance Measures and Section 6.2 -
Minimization Measures, are expected to also substantially reduce mortality of these and other cave-
hibernating bat species. Mitigation and conservation measures, as outlined in Section 6.3 — Mitigation
Measures and Section 6.4 — Conservation Measures, that will be implemented as part of the HCP are also
expected to offset potential take and enhance the reproductive potential and survival of species that share
hibernacula, summer foraging, and roosting areas with the Indiana bat, including the northern long-eared
bat and little brown bat. Additionally, conservation measures implemented under the HCP, including
research on batwind inferactions, may increase the effectiveness of avoidance and minimization measures
and decrease risk to cave-hibernating bat species over time.

While the USFWS has suggested that Buckeye Wind consider including the northern long-eared bat and
litle brown bat as covered species in this HCP, Buckeye Wind has determined that such coverage is not
feasible at this time. Should the northern long-eared bat, litle brown bat, or other species likely to be
impacted by the Project be proposed to be listed as an endangered or threatened species under the ESA
during the 30-year ITP Term, Buckeye Wind will immediately enter into discussion with the USFWS to
determine if an HCP amendment is appropriate. If take of these proposed species is likely, Buckeye Wind
will seek to amend the HCP and ITP to include coverage for those proposed species, or other avenues for
take coverage will be explored (see Section 7.2.1.1 - Listing of New Species under ESA for additional
information on the HCP amendment process). Criteria for establishing take limits will be dependent on
population information, mortality rates, and data on the effectiveness of various management actions
available at the time that the species is determined to be listed.

Buckeye Wind also anticipates that 2 factors will contribute greatly to assessing impacts of the Project to the
northern long-eared bat and/or litle brown bat. First, Buckeye Wind is aware that USFWS is supporting
efforts to develop a Regional HCP for the Indiana bat and other ESA threatened and endangered species
and may also include the northern long-eared bat and the little brown bat. The approaches established in
that Regional HCP process could offer useful input to the assessment of impacts to currently non-federally
listed species. In addition, Buckeye Wind anticipates that post-construction monitoring results from this
Project will provide data pertaining to the level of impact this Project might have on northern long-eared
bats and little brown bats and how much the minimization measures implemented for Indiana bat impacts
might reduce impacts to those species. Buckeye Wind expects that consultation with the USFWS would
benefit from input derived from the Regional HCP and/or Projectspecific postconstruction monitoring
results, and that this information could inform a HCP amendment process.

In the case that the northern long-eared bat or litlle brown bat is listed before an amendment is obtained, or
before other take coverage is authorized, Buckeye Wind will take the appropriate actions pursuant to the
ESA to avoid take.

3.2.2.2 Bald and Golden Eagles

Although “non-purposeful” take permits for bald eagles (OH threatened) or golden eagles may be issued
under a new BGEPA take permit rule (50 CFR § 22.26 and § 22.27), Buckeye Wind is not pursuing this
permit at this time because the Project is not expected to result in eagle take. Effects on bald and golden
eagles are fully addressed within the ABPP and EIS.

Low numbers of migrating eagles were observed during pre-construction surveys; 1 bald eagle and 1

golden eagle were observed during each fall and spring 2008 raptor migration survey, and none was
observed during the fall 2007 survey (i.e., 2 total bald eagles, 2 total golden eagles). The USFWS
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provided Buckeye Wind with documentation that private landowners observed 2 juvenile eagles within the
southwestern portion of the Action Area during the spring and summer 2011. Additionally, a local
newspaper reported and ran a photo of an adult bald eagle within the Action Area during fall 2009. The
USFWS further investigated specific areas from the local reports of bald eagle activity and potential nests
by conducting an on-site visual field inspection. No bald eagle nests or activity were observed (M. Cotq,
USFWS, personal communication).

Based on the best available scientific information, there is low potential for harm to breeding or nesting
eagles as a result of the Project. Bald eagle nesting sites often occur in mature riparian habitat near lakes,
large rivers, or sea coasts (USFWS 2009c), which do not occur in the Action Area. Features influencing
nest location include distance to nearest water; diversity, abundance, and vulnerability of prey base; and
absence of human development and disturbance. No bald eagles or golden eagles were observed during
breeding bird surveys conducted at 90 observation points located within and in the vicinity of the Action
Area and these points were each sampled 4 times during May, June, and July 2008. No known eagle
nests occur within the Action Area and the nearest known eagle nest site is approximately 15.3 km (9.5 mi)
from the Project boundary in Logan County along the Mad River (M. Seymour, USFWS, personal
communication). Migrant and winter bald eagles also favor aquatic habitats with abundant food sources
and roost in forested areas (USFWS 2009c¢). Habitat in the Action Area is not likely to attract significant
numbers of eagles during the non-breeding season. In the Avian Knowledge Network database, no winter
bald eagle records were found for Champaign County for December through February from 1991 to 2011
(Munson et al. 2011). However, should new information regarding eagle use of the Action Area become
available from post-construction Breeding Bird surveys conducted by Buckeye Wind in accordance with
ODNR Protocol, or from other verifiable information from public agencies during the 30-year term of the
ITP, Buckeye Wind will work with USFWS to determine if potential risk exists and if an ITP under BGEPA is
appropriate.

Recent post-construction monitoring studies at wind facilities (other than the Altamont Pass Wind Resource
Area, CA) indicate that mortalities of eagles are very low; no bald or golden eagle mortality has been
documented at wind projects in the eastern United States to date, though there have been reports of bald
eagle fatalities in Ontario, Canada, MT and 2 in WY.

Buckeye Wind has taken steps to proactively avoid or minimize impacts to eagles. These measures are
summarized briefly below and are described in more detail in Chapter 5.0 of the ABPP (Stantec 2011aq).
Collector lines will be buried where feasible, which will minimize the potential risk of electrocution and
collision to eagles and other birds. It is anticipated that approximately 50.0% of the estimated 113.5 km
(70.5 mi) of 34.5 kV interconnects for the 100-turbine Project will be buried underground. Under the
Redesign Option, approximately 90.5% of the estimated 95.4 km (59.3 mi) of 34.5 kV electrical
interconnect lines would be buried underground. Above-ground collector lines will be equipped with
insulated and shielded wire to avoid electrocution of eagles and other birds. All above-ground electrical
facilities will be designed in accordance with the Avian Power Line Interaction Committee (APLIC) guidelines
developed jointly with the USFWS (APLIC 2006), where possible and as dictated by Dayton Power and
Light (DPL) construction guidelines'. New distribution poles, where possible and as dictated by DPL

13 While Buckeye Wind would own the wires that carry electricity from the turbines, the above-ground collection lines,
including distribution poles, will be owned and maintained by DPL and subject to DPL construction guidelines. While it
is likely that DPL will utilize APLIC guidelines, or similar, and Buckeye Wind will encourage the use of APLIC guidelines,
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construction guidelines, will be designed and maintained so that they are insulated in order to protect
eagles from electrocution for, at least, the duration of the ITP. Should insulating of lines associated with new
poles not be possible, perch deterrents will be installed to prevent eagle perching activity. Measures will be
implemented to avoid and reduce scavenging opportunities for raptors and eagles around the turbine
locations.

The mitigation site is within the range of the bald eagle. However, no nests are currently known to occur
within the mitigation site. Additionally, migrating or wintering bald eagles that pass through the mitigation
area are not likely to be taken by mitigation activities. Therefore, no effect on bald eagles is expected from
mitigation activities.

3.2.2.3 Migratory Birds

The construction and operation of wind facilities can result in both direct (immediate) and indirect (separate
in time) impacts to migratory birds, which are protected by the MBTA. Bird mortality at wind facilities is well
documented by recent studies, with some facilities resulting in greater impacts to particular species or
species groups than others. The majority of avian fatalities at wind turbines have primarily involved
nocturnally migrating songbirds, although mortality at wind facilities has been much lower than that caused
by other tall man-made structures and other sources of anthropogenic avian mortality (Erickson et al. 2005).
In addition to direct impacts, bird species may be indirectly affected by wind facilities as a result of
displacement caused by habitat alteration, habitat loss, or human disturbance (Dewitt and Langston 2006).

In order to evaluate potential effect on migratory birds within the Action Area, a series of pre-construction
studies were designed based on work plans developed in consultation with the USFWS and ODNR DOW
to evaluate bird resources in the Initial Project Area. Study work plans were discussed and shared with the
USFWS and ODNR DOW beginning in fall 2007. Several meetings were held in 2007 and 2008 to
receive and discuss agency comments, several field visits were conducted with agency representatives, and
members of both the ODNR DOW and the USFWS participated in several of the field studies. Agency
comments and feedback were subsequently incorporated into final study protocols.

The following baseline migratory bird studies were conducted, which are included as appendices to the

EIS:

e Radar studies to document nocturnally migrating birds and bats in fall 2007;
e Diurnal raptor migration surveys in fall 2007 and spring and fall 2008;

e Breeding bird surveys in spring and summer 2008; and

e Sandhill crane (Grus canadensis) migration surveys in fall 2008.

These baseline studies were completed to characterize the distribution, relative abundance, behavior, and
site use of species of migratory birds. As part of the Tier Three evaluations these baseline studies were used
to identify to what extent, if any, the development of the Project would expose these species to risk and
what additional studies or modeling were needed to assess those risks. The ABPP fully describes the results
of these surveys.

it is not possible for Buckeye to commit to such measures. In the Redesign Option, above-ground collection lines will not
be used, except for in very limited circumstances (see Section 1.1 — Overvew and Purpose of the HCP).
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Buckeye Wind has taken steps to proactively avoid or minimize impacts to migratory birds. These measures
are described in more detail in Chapter 5.0 of the ABPP (Stantec 201 1a). Further, the ABPP describes post-
construction monitoring and adaptive management that will be conducted to document mortality levels of
migratory birds and the triggers for implementation of measures to further reduce bird mortality.

3.2.3 Pre-Construction Bat Surveys Conducted

The following sections describe bat surveys that were conducted inside the initial study area, which
included the Action Area (see Figure 3-2), and areas north of the Action Area (Stantec 2008a, Stantec
2008b, Stantec 2009a). The purpose of these surveys was to examine bat use within the initial study area
and determine presence or probable absence of Indiana bats. As described in Section 1.1 — Overview and
Purpose of the HCP, the initial study area was subsequently reduced due to documented presence of
Indiana bats at the northern extent of the initial study area. The following bat surveys were conducted with
all protocols developed cooperatively and in coordination with the ODNR DOW and the USFWS Ohio
Ecological Services Field Office:

e Bat acoustic surveys using é acoustic detectors at 2 MET towers in fall 2007 and spring through
fall 2008;

e Bat mist-netting surveys in summer 2008;

e Surveys to detect potential hibernacula at 14 known or suspected karst areas in 2008; and,

e Bat swarming surveys at 2 cave openings in fall 2008.

March 2013 49



| N2 3
%, 3
| 5
| 1)0 5
| L
|
.._.._L___-. — ——-—'—ll ?55
'1
Gunn St ll
|
|
|
|
II
{
|
I||
pike
|
3
)
3
s
.L-_:.'!I
|
8! |I
& “r’
1.
Gwynne St \
e U\-bal‘l‘? l%lqc |
z ’.
> 7 |
_ W Main St
, o 1
s
1
I
'E_l".:,' |]
¢ '|
o
\Dgt i,
0 2 :E‘ —_— @
| Line Rt | —— T oy
[ Miles "".,; (58) 1
Prepared For: Legend: Figure: 3.2
Buckeye Wind, LLC
brapared By: [ Action Area [E Bat Detector Location BUCKEYE WIND POWER
- Stantec Consulfing @Initial Study Area A Mist Net Location PRE-CONSTRUCTION
\.‘7’% Service, Inc. @ Swarm Survey Location SURVEY LOCATIONS
www.stantec.com
Stantec




BUCKEYE WIND POWER PROJECT HABITAT CONSERVATION PLAN

3.2.3.1 Acoustic Bat Surveys

Acoustic bat call sequences were recorded using 6 Anabat SD1 detectors (Titley Electronics Pty Ltd.) at 2
MET towers from 28 August 2007 to 29 October 2007 (Stantec 2008a) and 29 March 2008 to 3
September 2008 (Stantec 2009a). One MET tower was located in the central portion of the Action Area,
and another was located within the initial study area, but 6.2 km (3.8 mi) north of the Action Area. Three
acoustic bat detectors were placed at each of the “North” and “South” MET towers (Table 3-2) at heights of
2m (7 ft; “Tree”), 20 m (66 ft “Low”), and 40 m (131 ft “High”) agl.

A total of 1,522 bat call sequences were recorded over 226 detector-nights during fall 2007, for a mean
nightly detection rate of 6.7 call sequences per detector per night (s/d/n) (Stantec 2008¢; Table 3-2). The
majority of recorded bat call sequences (48%) were identified to the unknown (UNKN) guild, followed by
those identified to the big brown bat (Eptesicus fuscus)/silver-haired bat (Lasionycteris noctivagans) /hoary
bat (Lasiurus cinereus) (BBSHHB) guild (34%), the eastern red bat (Lasiurus borealis)/tri-colored bat
(Perimyotis subflavus) (RBTB) guild (18%), and the Myotis (MYSP) guild (<1%). Twenty-six percent of call
sequences across all guilds, and only 1 MYSP call sequence, were recorded at detectors at the 40 m (131

ft) height.

Table 3-2. Distribution of bat acoustic detections by guild at 2 60-m MET towers at the Buckeye Wind
Power Project, Champaign County, OH, and initial study area, 28 August 2007 to 29 October 2007.

Guild
.B ig bro\.;vn Red bat .
Detector s'::::;;:i::d Lri-colored (‘rn)?;:) l"('l‘:;;':mn Total
(BBSHHE) at (RBTB)
North High: 40 m (131 f) 101 5 1 69 176
North Low: 20 m (66 fi) 134 13 3 125 275
North Tree: 2 m (6.5 fi) 1 3 1 83 88
South High: 40 m (131 f) 119 3 0] 100 222
South Low: 20 m (66 fi) 45 2 1 32 80
South Tree: 2 m (6.5 f) 110 253 0 318 681
Total 510 279 6 727 1,522
Guild Composition 34% 18% <1% 48% NA

A total of 18,715 bat call sequences were recorded over 774 detector-nights during spring through fall
2008, for a mean nightly detection rate of 23.7 s/d/n (Stantec 2009a; Table 3-3). The majority of calls
recorded across all defectors (60%) were identified to the big brown/silver-haired bat (BBSH) guild
(separated from the BBSHHB guild in 2008), followed by the UNKN (32%), RBTB (4%), MYSP (3%), and
hoary bat (HB; 1%) guilds. Four percent of call sequences across all guilds, and 1% of MYSP call
sequences were recorded at detectors placed at 40 m (131 fi) agl. Mean nightly detection rate was
variable across seasons, with the highest rates recorded during the fall sampling period.
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Table 3-3. Distribution of bat acoustic detections by guild at 2 60-m MET towers at the Buckeye Wind
Power Project, Champaign County, OH and surrounding vicinity, 29 March 2008 to 3 September 2008.

Guild
Unknown
Big Red bat
brown tri-
silver- colored High Low Unkno

haired Hoary bat Myotis frequency frequency wn
Detector (BBSH) (HB) (RBTB) (MYSP) (HFUN) (LFUN)  (UNKN) Total

North High:

40m (131 ) o1 ° 20 4 35 112 1 272
North Low:

20 m (66 ) 495 17 173 21 249 318 32 1,305
North Tree:

2m (6.5 f) 7,891 44 333 546 1,586 1,312 200 11,912
South High:

40 m (131 f) 120 29 25 4 44 161 1 384
South Low:

20 m (66 ) 343 24 70 4 102 304 3 850
South Tree:

2m (6.5 f) 2,298 25 96 24 423 1,046 80 3,992
Total 11,238 148 717 603 2,439 3,253 317 18,715
Guild 60% 1% 4% 3% 13% 17% 2%

Composition

3.2.3.2 Bat Mist-Netting Surveys

A total of 298 bats were captured during mist-netting surveys that were conducted on 75 net-nights between
17 June 2008 and 25 July 2008 (Stantec 2008b). Mist-net sampling effort was conducted in portions of
both the current Action Area and the initial study area to the north. While the initial study area to the north
was originally assessed, it was later excluded from the Action Area when the presence of Indiana bats was
detected in 2008 as described in Section 1.1 — Overview and Purpose of the HCP.

The average capture rate was 4.0 bats per net per night (b/n/n). A total of 7 bat species were captured,
with big brown bats consisting of 66% of all captures, followed by northern long-eared bats (13%), eastern
red bats (12%), little brown bats (6%), hoary bats (1%), tri-colored bats (1%), and Indiana bats (1%) (Table
3-4). Reproduction of all 7 species was documented through the capture of reproductive females. Two
reproductive adult female Indiana bats and 1 non-reproductive adult male Indiana bat were captured and
radiotagged north of the Action Area, with the closest capture location approximately 7.8 km (4.8 mi)
north, in Logan County.
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Table 3-4. Bat species captured during summer 2008 mist-netting in the Buckeye
Wind Power Project Action Area and initial study area, Champaign and Logan
Counties, OH (values in parentheses represent juvenile bats; values not in parentheses
represent adults).

Species Males Females Unknown (% :‘;t':’l tal)

Big brown bat 51(39) 87(19) 1 197 (66%)
Northern long-eared 21 16 (1) 0 38 (13%)
Eastern red bat 8 (4) 12 (8) 4 36 (12%)
Little brown bat 12 (2) 4 0 18 (6%)
Hoary bat 0 1(2) 0 3 (1%)
Tri-colored bat 1 2 0 3(1%)
Indiana bat 1 2 0 3(1%)
Al Species 94 (45) 124 (30) 5 298

3.2.3.3 Bat Swarming Surveys

Bat swarming surveys were conducted in fall 2008 at 2 cave openings (Sanborn’s Cave and a nearby,
unnamed cave) located approximately 6.3 km (3.9 mi) north of (outside) the Action Area and within the
initial study area (Stantec 2009a). At total of 884 bats were captured during 5 capture events from 15
September 2008 to 27 October 2008 using harp traps placed at cave openings and a mistnet across a
nearby stream during 1 capture event. Northern long-eared bats were the most common species captured
during swarming surveys (74%), with males representing 58% of all northern long-eared bats captured. The
second most frequently captured species was the litle brown bat, representing 23% of all bats captured
(Table 3-5). Males represented the majority (82%) of all litle brown bats captured. The least frequently
captured bats were tri-colored bats (2%) and big brown bats (1%). No Indiana bats were captured during
the fall 2008 swarming surveys. A survey of 14 areas with known or suspected karst geologic features was
also conducted in the vicinity of the Action Area during 2008; no features capable of hosting bats were
documented at any of the areas surveyed.
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Table 3-5. Bat species captured during fall 2008 swarming surveys at Sanborn's Cave
and a nearby, unnamed cave located in Logan County, OH, approximately 6.3 km (3.9
mi) north of the Buckeye Wind Power Project Action Area.

. Total
Species Males Females Unknown (% of total)
Northern long-eared 380 250 23 653 (74%)
Little brown bat 164 37 0 201 (23%)
Tri-colored bat 9 9 0 18 (2%)
Big brown bat 10 2 0 12 (1%)
All Species 563 298 23 884

3.2.3.4 Other bat surveys within Action Area

Fifty bats were captured during summer 2009 bat mist-net surveys conducted for an unrelated wind power
project in an area that overlapped with the Action Area. Mistnetting was conducted at 17 net sites, 136
net nights, from 15 June 2009 to 6 July 2009 (Jackson Environmental Consulting Services, LLC, 2009)
(Table 3-6).

Table 3-6. Bat species captured during summer 2009 for an unrelated wind power
project that is completely within the Buckeye Wind Power Project Action Area.

Species Males Females Unknown (% :‘:t:: tal)
Northern long-eared 7 9 1 17 (34%)
Big brown bat 7 15 0 22 (44%)
Indiana bat 0 4 1 5 (10%)
Eastern red bat 2 2 0 4 (8%)
Little brown bat 0 2 0 2 (4%)
All Species 16 32 2 50
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4.0 COVERED SPECIES: THE INDIANA BAT (MYOTIS SODALIS)

The Indiana bat is a small (7 g to 10 g), insectivorous bat. It was not described as a separate species until
1928 (Miller and Allen 1928) from a specimen collected in Wyandotte Cave, Crawford County, IN. The
Indiana bat can be distinguished from other Myotis (particularly the litle brown bat) by its short,
inconspicuous toe hairs; smaller foot (8 millimeters [mm; 0.31 inch (in)] instead of ? mm to 10 mm [0.35 in
to 0.39 in] in the litle brown bat); keeled calcar; more uniformly colored fur; and its pinkish colored pug-
nose (Whitaker and Hamilton 1998). Albino and partially white bats have rarely been encountered during
hibernacula surveys (Brack et al. 2005).

The range of the Indiana bat includes the eastern and mid-western United States, from 1A, OK, and WI,
northeast to VT, and south to northwestern FL and northern AK (Barbour and Davis 1969). Although the
species has a large distribution, the majority of the wintering population occurs in the limestone cave
regions of IN, KY, and MO. More recently, large colonies have been found in abandoned underground
mines in IL and OH.

4.1 Species Status

Since its description as a separate species, Indiana bat populations have experienced marked population
declines. The species was listed as being in danger of extinction in 1967 under the Endangered Species
Preservation Act of 1966 (32 Fed. Reg. 4001, 11 March 1967) because of large decreases in population
size and an apparent lack of winter habitat (USFWS 1983, 1999). It was later listed as federally
endangered under the ESA in 1973.

The Indiana bat is also listed as endangered in the state of Ohio under Ohio Revised Code 1531.25. The
first Indiana bat maternity colony was discovered in Ohio in 1974 (ODNR DOW n.d.). In 2007, 2009 and
2011, approximately 7,600, 9,300 and 9,900 Indiana bats, respectively, were observed hibernating in
Ohio (Table 4-1). These population estimates represent 1.6%, 2.2% and 2.3% of the 2007, 2009 and
2011 rangewide Indiana bat population, respectively.

A final ruling on critical habitat for the Indiana bat was established on 24 September 1976 (41 Fed. Reg.
41914) and included 11 caves and 2 mines. Designated critical habitat occurs in é states and includes:
Blackball Mine (LaSalle County, IL), Big Wyandotte Cave (Crawford County, IN), Ray’s Cave (Greene
County, IN), Bat Cave (Carter County, KY), Coach Cave (Edmonson County, KY), Cave 021 (Crawford
County, MO), Caves 009 and 017 (Franklin County, MO), Pilot Knob Mine (Iron County, MO), White Oak
Blowhole Cave (Blount County, TN), and Hellhole Cave (Pendleton County, WV). No USFWS-designated
Indiana bat critical habitat occurs in the Action Area or anywhere else in OH.

The first Indiana Bat Recovery Plan, published by the USFWS in 1983, outlined the Indiana bat’s habitat
requirements, critical habitat, potential causes for declines, and recovery objectives. In 1999, the USFWS
published the Agency Draft Indiana Bat (Myotis sodalis) Revised Recovery Plan (USFWS 1999). In 2007,
the USFWS completed an extensive literature search and provided updated information on the Indiana bat
in the revised Indiana Bat (Myotis sodalis] Draft Recovery Plan: First Revision (hereafter 2007 Draft
Recovery Plan; USFWS 2007). Like its predecessor, the 2007 Draft Recovery Plan focused on protection of
hibernacula but also increased the focus on summer habitat and proposed use of 4RUs: Ozark-Central,
Midwest, Appalachian Mountains, and Northeast (Figure 4-1). A combination of preliminary data on
population discreteness and genetic differentiation (mostly associated with the Northeast RU), differences in
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population trends, and broad-level differences in macrohabitats and land use were used to delineate RU
boundaries (USFWS 2007).

The Indiana bat population is not panmictic; i.e., movements of individuals and gene flow seem to be
generally restricted to RU boundaries (USFWS 2007, see Section 4.4.3.2 — Migration Direction and
Behavior). Since the Project is located in the Midwest RU, Project-related impacts are expected to occur in
the Midwest RU population. However, due to paucity of data across the Indiana bat range, discussion of
the Indiana bat and Project impacts will rely on Indiana bat information collected from all RUs as
appropriate.

The 2007 Draft Recovery Plan revised Indiana bat priority criteria for hibernacula to be defined as follows:

e Priority 1 (P1): Essential to recovery and long-term conservation of Indiana bats. P1 hibernacula
typically have (1) a current and/or historically observed winter population equal to or more than
10,000 Indiana bats and (2) currently have suitable and stable microclimates. P1 hibernacula are
further divided into 1 of 2 subcategories, “A” or “B,” depending on their recent population sizes.

o Priority 1A (P1A) hibernacula are those that have held 5,000 or more Indiana bats during
1 or more winter surveys conducted during the past 10 years.

0 Priority 1B (P1B) hibernacula are those that have sheltered equal to or greater than 10,000
Indiana bats at some point in their past, but consistently have contained fewer than 5,000
Indiana bats over the past 10 years.

e Priority 2 (P2): Contributes to recovery and long-term conservation of Indiana bats. P2 hibernacula
have a current or observed historic population of 1,000 or greater but fewer than 10,000, and an
appropriate microclimate.

e Priority 3 (P3): Contribute less to recovery and longterm conservation of Indiana bats. Priority 3
hibernacula have current or observed historic populations of 50 to 1,000 Indiana bats.

e Priority 4 (P4): Lleast important to recovery and longterm conservation of Indiana bats. P4
hibernacula typically have current or observed historic populations of fewer than 50 Indiana bats.

In 2009, the first species-specific Five-Year Review was conducted for the Indiana bat since its listing

(USFWS 2009aq).

From 1965 to 2001, there was an overall decline in the rangewide population of the Indiana bat (USFWS
2007). Despite the discovery of many new, large hibernacula during this time, the rangewide population
estimate dropped approximately 57% from 1965 to 2001. Since the advent of systematic survey efforts to
estimate population numbers, some specific drivers have been clearly associated with positive and negative
population trends at some of the largest hibernacula (e.g., changes in cave air flow and temperatures, and
human disturbance levels), but the underlying causes of population change at other hibernacula remain
unknown.

Contrary to the apparent long-term trend of decreasing population numbers of Indiana bats, the estimated
rangewide population increased from 328,526 Indiana bats in 2001 to 467,947 Indiana bats in 2007
(USFWS 2012, Table 4-1). During the 2 biennial survey periods from 2003 to 2005 and 2005 to 2007,
the rangewide population increased by 16.9%, and 10.0%, respectively. Despite lack of standardization in
measuring and reducing sources of variability in estimates, observer error, and lack of statistical accuracy,
the USFWS regarded the apparent upward trend from 2003 to 2005 to be reliable due to a high level of
surveyor consistency and obvious, large increases at some high-priority hibernacula in IL, IN, KY, and NY
during that time (USFWS 2007).
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Table 4-1. Population estimates for the Indiana bat (Myotis sodalis) by USFWS region, state, and year with percent change
in population from 2009 and percent of 2011 rangewide total (USFWS 2012).

USFWS State 2003 2005 2007 2009 2011 Changefrom Percent of 2011
Region 2009 Total
Region 2 Oklahoma 5 2 0 0 13 100+% 0.00%
Indiana 183,337 206,610 238,068 213,170 222,820 4.50% 52.50%
Missouri 17,752 16,102 15,895 13,688 13,647 0.30% 3.20%
Region 3 lllinois 43,647 55090 53,823 53,342 55,956 4.90% 13.20%
Ohio 9,831 9,769 7,629 9,261 9,870 6.60% 2.30%
Michigan 20 20 20 20 20 0.00% 0.00%
"""""""""" Total 254,587 287,591 315,435 289,481 302,313  4.40%  7120%
Kentucky 49,544 65,611 71,250 57,325 70,329 22.70% 16.60%
Tennessee 9,802 12,074 8,906 12,721 12,786 0.50% 3.00%
Region 4 Arkansas 2,228 2,067 1,829 1,480 1,206 -18.50% 0.30%
Alabama 265 296 258 253 261 3.20% 0.10%
___________________ N. Carcia 0 .0 0O 1 1~ 000%  000%
Total 61,839 80,048 82,243 71,780 84,583 17.80% 19.90% '
New York 32,529 41,745 52,779 34,045 16,052 -52.90% 3.80%
Pennsylvania 931 835 1,038 1,031 518 -49.80% 0.10%
W. Virginia 11,443 13,417 14,745 17,965 20,358 13.30% 4.80%
Region 5 Virginia 1,158 769 723 730 863 18.20% 0.20%
New Jersey 644 652 659 416 5 -98.80% 0.00%
___________________ Vermont 472 313 325 64 3 9530%  000%
Total 47177 57,731 70,269 54,251 37,799 30.30% 8.90%
Rangewide 363,608 425,372 467,947 415512 424,708 2.20% 100.00%

Total:
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The first observed Indiana bat rangewide decline since 2001 was documented from 2007 to 2009 when
the overall Indiana bat population declined by approximately 11% (i.e., loss of approximately 52,435
Indiana bats) (USFWS 2012). In 2009, the Midwest RU contained two-thirds (67.8%) of the rangewide
Indiana bat population followed by the Ozark-Central RU (16.5%), Northeast RU (8.3%) and Appalachian
Mountains RU (7.4%). Between 2007 and 2009, the Indiana bat population in the Appalachian Mountains
RU increased 27.1% (8,273 Indiana bats), whereas populations in the other 3 RUs declined (Midwest:
13.6%, 38,433 Indiana bats; Ozark-Central: 4.4%, 3,037 Indiana bats; and Northeast: 55.7%, 19,238
Indiana bats) (USFWS 2012). The observed decline (55.7%) from 2007 to 2009 in the Northeast RU was
primarily the result of Indiana bat mortality associated with the onset and spread of WNS (A. King,
USFWS, personal communication), described in detail in Section 4.1.1 — White-Nose Syndrome.

The overall population decline within the Midwest RU between 2007 and 2009 (a net loss of
approximately 38,433 Indiana bats) was attributable to reductions reported for 1 hibernaculum in KY and
4 hibernacula in IN. WNS had not been detected at these sites. Following the 2009 winter surveys, the
USFWS's Bloomington Field Office (BFO) compared the results of traditionally derived ocular survey
estimates to those derived from counting Indiana bats in digital photographs of the same hibernating
clusters of Indiana bats (Meretsky et al. 2010; A. King, USFWS, personal communication). This cluster-by-
cluster comparison revealed that the traditional survey estimates had significantly underestimated the total
number of Indiana bats hibernating in several of the largest Indiana bat hibernacula in IN (e.g., Ray's,
Wyandotte, and Grotto Caves) in 2009 and subsequently exaggerated the decline in the Midwest RU to
some degree (USFWS 2010; A. King, USFWS, personal communication). The BFO's analysis indicated that
a significant proportion of the observed decline in the Midwest RU between 2007 and 2009 was directly
attributable to error inherent with the traditional survey techniques employed at hibernacula in IN. The
USFWS and its partners continue to investigate potential causes that may have contributed to any
unexpected or unusual population declines and continue to research and develop new survey techniques in
an ongoing effort to improve both the accuracy and consistency of their bat population estimates throughout
the species' range.

The USFWS released population estimates for 2011 in January, 2012 (USFWS 2012¢). Estimated Indiana
bat population size increased 2.2%, from 415,512 individuals in 2009 to 424,708 individuals in 2011. In
the Midwest Recovery Unit, estimated Indiana bat population size increased 8.3%, from 281,909
individuals in 2009 to 305,297 individuals in 2011. Increases in Indiana bat population size were
observed in all RUs except the Northeast RU, which experienced a 53.5% decline in estimated Indiana bat
population size. It is likely that the decrease observed in the Northeast RU is a result of WNS (see section
4.1.1). However, changes in population size estimates can also be due to sources of error including:
changing field methods, uneven counting among years, and incomplete understanding of movements
between hibernacula. The use of digital photography has likely increased count accuracy; biologists began
using this method in 2007 and it is likely that increased use over time will result in more standardized
estimates (USFWS 2012). Therefore, patterns of estimated population size changes could be attributable to
changes in count methods. Still, there are years in which a hibernaculum cannot be counted even though it

is a scheduled year, resulting in assumptions about hibernaculum size. Also, not all hibernacula are known
and can be counted (USFWS 2012¢).

Finally, it is likely that WNS is affecting population size estimates. The observed decline in the Northeast
RU was an expected result. However, while some Indiana bat hibernacula in the Northeast RU experienced
severe declines, others have shown a population increase. There are several explanations for this
observation. First, this could be a result of a true increase in population size, similar to patterns observed
prior to the onset of WNS, at unaffected or previously-affected hibernacula (Thogmartin et al. 2012). Or,
Indiana bats could be switching hibernacula: individuals could move during the winter in response to a
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specific WNS disturbance, or could consolidate into higher-quality hibernacula between years in response
to a WNS disturbance from the previous year (Herzog and Reynolds 2012, Hicks et al. 2012, Thogmartin
et al. 2012). In summary, there are many sources of error, although accuracy is generally thought to be
increasing during each subsequent count year (USFWS 2012aq).

The 2007 Draft Recovery Plan identified the Recovery Priority for the Indiana bat as an 8, meaning there is
a moderate degree of threat and high recovery potential for the species. The Recovery Priority was
changed to a 5 in the 5-year Review (USFWS 2009q) in light of WNS, meaning there is a high degree of
threat and a low recovery potential for the species. In order to achieve the intermediate recovery goal of
reclassifying the Indiana bat as federally threatened instead of endangered, the 2007 Draft Recovery Plan
identified the following draft Reclassification Criteria:

1. Permanent protection of 80% of P1 hibernacula in each RU;
2. A minimum overall population number equal to the 2005 estimate (457,000); and
3. Documentation of a positive population growth rate over 5 sequential survey periods.

The Indiana bat will be considered for complete delisting when the above draft Reclassification Criteria
have been met and the following additional criteria have been achieved:

1. Permanent protection of 50% of P2 hibernacula in each RU;

2. A minimum overall population number equal to the 2005 estimate, and

3. Continued documentation of a positive population growth rate over an additional 5 sequential
survey periods.

According to the 2007 Recovery Plan, if future research on summer habitat requirements indicates the
quality and quantity of maternity habitat is threatening recovery of the species, the USFWS will amend the
Reclassification Criteria as follows.

1. Reclassification to Threatened
a. Permanent protection of a minimum of 80% of P1 hibernacula in each RU, with a
minimum of 1 P1 hibernaculum protected in each unit.
b. A minimum overall population estimate equal to the 2005 population estimate of
457,000.
c. Documentation that shows important hibernacula within each RU have a positive
annual population growth rate over the next 10-year period (i.e., 5 survey periods).

2. Complete Delisting
a. Permanent protection of a minimum of 50% of P2 hibernacula in each RU.
b. A minimum overall population estimate equal to the 2005 population estimate of
457,000.
c. Documentation that shows a positive population growth rate within each RU over an
additional 5 sequential survey periods (i.e., 10 years).

4.1.1 White-Nose Syndrome

The 2007 Draft Recovery Plan does not address Indiana bat population decreases that have occurred as a
result of WNS, a disease that is responsible for the death of millions of hibernating bats in the United States
from 2006 to 2012 (USFWS 2009a, USFWS 2012aq). Recent studies have determined that WNS is
associated with a newly-described psychrophilic (cold-loving) fungus (Geomyces destructans) that grows on
exposed tissues (i.e., noses, faces, ears, and/or wing membranes) of the majority of affected bats. The skin
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infection caused by G. destructans is thought to act as a chronic disturbance during hibernation (USGS
2010). Infected bats exhibit premature arousals, aberrant behavior, and premature loss of critical fat
reserves which is thought to lead to starvation prior to spring emergence (Frick et al. 2010). It has been
determined that G. destructans is the primary cause of death (Lorch et al. 2011). The fungus invades living
tissue, causing cup-like epidermal erosions and ulcers (Meteyer et al. 2009, Puechmaille et al. 2010).
These erosions and ulcers may in turn disrupt the many important physiological functions that wing
membranes provide, such as water balance (Cryan et al. 2010). No other bacterial or viral agents have
been detected through necropsies (CBD 2010).

WNS was first documented in bats in Schoharie County, NY, and mortality was confirmed at 4 sites in
eastern NY in winter 2006-2007. WNS continued to spread and by the end of winter 2008-2009, all
known WNS-affected hibernacula were in states located within USFWS Region 5 (R5; the Northeast
Region). However, by March 2010 the presence of G. destructans had been confirmed or suspected in
USFWS Regions R2 (Southwest), R3 (Midwest), R4 (Southeast), and RS (Figure 4-2). Currently, WNS has
been confirmed in 18 states and is suspect in an additional 2 states (Figure 4-2). The origin of WNS
remains uncertain, although anthropogenic introduction of the disease, via commerce or travel from Europe,
is a plausible hypothesis (Frick et al. 2010). In Ohio, WNS was confirmed in 2011 in a P4 hibernaculum
in Lawrence County, Ohio, and in 2012 in Preble County, OH, home to a P2 Indiana bat hibernaculum.
WNS has also been confirmed in Summit, Geauga, Cuyahoga, and Portage counties, OH (Jennifer Norris,
ODNR, personal communication).

In Canada, WNS was documented in southern Ontario and Quebec in 2010 and New Brunswick and
Nova Scotia in 2011 (Ontario Ministry of Natural Resources [OMNR] 2010, Figure 4-2). In Europe, WNS
has been detected in southwestern France (Puechmaille et al. 2010), Switzerland, Hungary, and Germany
(Wibbelt et al. 2010). However, no mass casualties have been detected among Europe's infected bats
(Puechmaille et al. 2010, Wibbelt et al. 2010). Wibbelt et al. (2010) hypothesize that G. destructans is
present throughout Europe and that bats in Europe may be more immunologically or behaviorally resistant
to G. destructans than their North American congeners because they potentially coevolved with the fungus.

WNS is causing unprecedented mortality among at least é species of hibernating bats in North America
(Frick et al. 2010): eastern smallfooted bat, little brown bat, northern long-eared bat, tri-colored bat, big
brown bat, and Indiana bat (USGS 2010). Other species affected include the cave myotis (Myotis velifer)
and gray bat (M. grisescens). Until recently, Indiana bats were the only federally listed species known to be
affected by WNS. However, in spring 2010 WNS was confirmed in 5 gray bats, also listed as federally
endangered, in Shannon County, MO (Bat Conservation International [BCI] 2010a). All 25 species of bat
in the United States that rely on hibernation may potentially be affected by WNS (USGS 2010). An
estimated 5.7 to 6.7 million bat fatalities have occurred since WNS was first recorded in 2007 (USFWS
2012a); infected hibernacula are experiencing annual population decreases ranging from 30% to 99%,
with a mean of 73% throughout eastern North America (Frick et al. 2010). Total mortality averaged 95% at
closely monitored WNS hibernaculum that had multiple years of infection in NY, MA, and VT in 2009 (A.
Hicks, New York State Department of Environmental Conservation, personal communication, as cited by
Turner and Reeder 2009).

While it has been estimated that WNS is spreading at a rate of 24.1 km (15 mi) to 32.2 km (20 mi) per
year (Turner and Reeder 2009), the recent documentation of WNS across large and disjunct geographic
areas indicates that the spread is more rapid and far-reaching than originally thought. The mechanisms for
persistence and transmission of the fungus during summer and fall months are currently unknown, but the
spread of the fungus to new geographic regions and between species may result from social and spatial
mixing of individuals across space and time, particularly at winter hibernacula (Frick et al. 2010).
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Laboratory experiments have observed batto-bat transmission of G. destructans (Lorch et al. 2011).
Additionally, the fungus has been collected from soils of affected hibernacula, indicating that environmental
factors may play a role in WNS transmission (BCl 2010b). Further discussion of WNS and its potential
future impact on Indiana bats and the ESA listing of other bat species with regard to this HCP is included in
Section 5.1.2.6 - Biological Significance of Incidental Take and Section 7.2.1 Changed Circumstances.

The disease may also be impacting bat populations by lowering the reproductive rates of surviving colony
members (Frick et al. 2009). Most of the affected bat species, including the Indiana bat, exhibit life history
strategies which are dependent on relatively high survival rates and long-lived individuals. Because
reproductive rates are naturally low among affected bat species, populations are not adapted to fluctuate
significantly over time and consequently will not recover from WNS quickly (USGS 2010). Given the
extremely rapid proliferation of WNS over a large geographic area in just 4 winter seasons, it is likely that
similar declines will occur at hibernacula in other states in the coming years. WNS and other causes of
population decline will also be discussed in Section 4.5 — Current Threats.

In 2007, before widespread WNS mortality of Indiana bats had been documented, hibernacula in the
USFWS’s Region 5 states (primarily NY) contained approximately 70,269 Indiana bats or 15% of the total
2007 rangewide population. Since 1965, the NY hibernating populations of Indiana bats steadily
increased and in 2007 they represented 11% of the rangewide population (USFWS 2009a). By the end of
winter 2008-2009, WNS had been documented in each major NY Indiana bat hibernacula. The 35%
decline in the NY Indiana bat population observed from 2007 to 2009 is assumed to be a direct result of
WNS-related mortality (A. King, USFWS, personal communication). The loss of 18,734 Indiana bats in NY
from WNS during this period represented a loss of approximately 4% of the 2007 rangewide population
(Table 4-1). As of winter 2010-2011, 74 hibernacula supporting 37.7% of the 2011 Indiana bat
rangewide population were known or suspected of being infected by WNS (A. King, USFWS, personal
communication).

Thogmartin et al. (2012) used a modeling approach to examine Indiana bat population trends before and
after the occurrence of WNS, between 1983 and 2005, and between 2006 and 2009. They estimated
population trends for each hibernaculum and aggregated these trends based on hibernaculum proximity
(and therefore assumed population interactions), while attempting to account for uncertainty in the count
data, by using hierarchical Bayesian methods. Thogmartin et al. (2012) found that “The range-wide
population of Indiana bat appears to have been in a stationary state for at least 2 decades before the onset
of WNS. WNS has caused regional decline of Indiana bats in the northeast US and has halted population
increase in the Appalachians, but the species-wide population has not credibly declined. Thus, as of 2009,
the disease does not appear to be sufficiently prevalent across the core portion of the species range to alter
species staus.” Prior to 2005, Indiana bat populations in the Ozark-Central RU were declining, populations
in the Appalachian RU and Northeast RU were increasing, and populations in the Midwest RU were stable.
Further, there was an increasing population trend going from west to east. After the onset of WNS, the
Ozark-Central RU continued to decline, the Appalachian RU continued to increase, the Northeast RU
declined, and the Midwest RU continued to be stable as of 2009 (although an increase was detected in the
Midwest RU, the wide confidence intervals surrounding the estimates seem to suggest some uncertainty in
the trend).

The authors detected a 10.3% decrease in Indiana bat population size range-wide (Thogmartin et al.

2012). However, while this result was not statistically significant, the authors conclude that WNS is having
an appreciable influence on the status and trends of Indiana bat populations.
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4.2 Distribution

4.2.1 Winter Distribution

Indiana bat winter populations occur within cavernous limestone in the karst regions of the eastcentral
United States (Figure 4-3), with the largest historical populations occurring in KY, IN, and MO. More
recently, however, large colonies have been found in abandoned underground mines in IL and OH.
Currently, the USFWS has designated critical winter habitat at 11 caves and 2 non-coal mines: é in MO, 2
each in KY and IN, and 1 each in IL, TN, and WV (USFWS 2007).

Over 86% of the estimated rangewide population in 2009 was known from hibernacula in just 4 states: IN
(51.3%), KY (13.8%), IL (12.8%), and NY (8.2%). Most of the other Indiana bats hibernated in WV (4%),
MO (3%), TN (3%), and OH (2%). Fifty percent of the 2009 rangewide population hibernated in 5 sites in
3 states: IN (Ray’s, Wyandotte, and Jug Hole Caves), IL (Magazine Mine), and KY (Bat Cave, Carter
County). Wyandotte Cave in southern IN had the largest hibernating population in 2009, with 45,516
Indiana bats (12% of the 2009 rangewide total; A. King, USFWS, personal communication). One hundred
percent of the known population in 2009 hibernated in 211 sites in 16 states, with 85 sites containing
fewer than 50 Indiana bats and 46 sites containing 10 or fewer Indiana bats (A. King, USFWS, personal
communication).

During the 1960s and 1970s, the vast majority (75%) of the known rangewide population of Indiana bats
hibernated in the southern portion of the species’ winter range (i.e., KY and MO; Clawson 2002).
However, by 2001 60% of remaining Indiana bats occupied hibernacula in the northernmost portion of the
winter range (Table 3 in USFWS 2007). Winter populations in KY and MO have experienced the most
marked decreases in size since rangewide monitoring began. Although few specific drivers of this apparent
population shift have been thoroughly investigated, unsuitable hibernacula temperatures (Elliott and
Clawson 2001, Tuttle and Kennedy 2002, Elliott 2008) and regional climate change are either known or
generally suspected as having played a role (USFWS 2007).

4.2,2 Summer Distribution

The first maternity colony was discovered in the summer of 1971 in eastcentral IN when a bulldozer
pushed over a dead American elm (Ulmus americana) that sheltered approximately 50 Indiana bats, of
which 8 were captured and identified as Indiana bats (Cope et al. 1974). Because maternity colonies are
difficult to locate and are dispersed over large areas, the USFWS estimated that only a fraction of the
maternity colonies presumed to exist have been documented (perhaps only 6% to 9%), based on the
rangewide population estimates derived from hibernacula surveys (USFWS 2007). In 2006, the USFWS
had records of 269 maternity colonies that were considered to be locally extant in 16 states. Of these, 54%
(146 colonies) were discovered (mostly during mist-netting surveys) within the previous 10 years (USFWS
2007; Figure 4-4).

Summer colonies of Indiana bats occur as far north as MI, NY, and VT; as far south as AL, MO, NC, and
TN; and as far west as IA. Although Indiana bat maternity colonies occur throughout much of the eastern
United States (e.g., WV, VA, PA, NY), they appear to be relatively more abundant in the Midwest or more
central portion of the range (i.e., IN, I, southern IA, southern MI, and northern MO; USFWS 2004).
Additionally, the more rugged, unglaciated portions of the Midwest (Ozarks/southern MO, parts of
southern IL, and south-central IN) appear to have fewer maternity colonies per unit area of forest than the
upper Midwest (USFWS 2007). Based on current records, the core Indiana bat summer range includes
southern |A, northern MO, northern IL, northern IN, southern MI, and western OH.
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Such regional differences in the relative abundance of maternity colonies may be aftributed to the
geographic distribution of important hibernacula and by regional differences in climate and elevation.
During the summer, higher latitudes and elevations typically are cooler and wetter and temperatures are
more variable, adding significantly to the cost of reproduction (Brack et al. 2002). Britzke et al. (2003)
found that Indiana bat maternity colonies in western NC and TN were less frequently encountered in
mountainous ferrain and that the colonies encountered there were usually smaller in size.
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4.2.3 Distribution in Ohio

There is no Indiana bat critical habitat in OH. There are few known major hibernacula in the state for
Indiana bats or other bats. The extant population of hibernating Indiana bats in OH is known from 2
underground mines: the Lewisburg Limestone Mine in Preble County (P2, the largest known Indiana bat
hibernaculum in OH) and the Ironton Mine (P3) in Lawrence County. Four other hibernacula in 3 counties
(Hocking, Brown, and Highland) have been designated as P4 (i.e., current or observed historic populations
of fewer than 50 Indiana bats), but currently have no known hibernating Indiana bats'* (USFWS 2007).

The closest known Indiana bat hibernaculum to the Action Area is the Lewisburg Limestone Mine, located
approximately 100 km (62.5 mi) to the southwest. The 2007 Indiana bat winter population from the
Lewisburg Limestone Mine and the Ironton Mine was estimated to be 7,629 individuals, a 21.9% decrease
from the estimated 9,769 in 2005 (USFWS 2007). However, a February 2009 census of the Lewisburg
Limestone Mine documented a winter population of 9,007 (Environmental Solutions and Innovations [ESI]
2009). The Lewisburg Limestone Mine is categorized as a P2 hibernaculum (i.e., population >1000 but
<10,000) by the USFWS. The Lewisburg Limestone Mine also hosts hibernating populations of about
15,000 other non-federally listed bats; in addition to the Indiana bat, the 2009 census documented 13,799
litle brown, 1,681 tri-colored, 356 northern long-eared, and 88 big brown bats, for a total census of
24,931 hibernating bats.

Data collected every 2 years since the Ironton Mine was discovered show annually fluctuating Indiana bat
populations (e.g., winter counts were 276, 254, 224, 333, 208, and 150 Indiana bats recorded in 2011,
2009, 2007, 2005, 2003, and 1999, respectively) (A. King and M. Seymour, USFWS, personal

communication).

Band return records indicate that Indiana bats that migrate through and/or summer in OH overwinter in
hibernacula in southern states. Barbour and Davis (1969) reported that several Indiana bats banded at Bat
Cave and Mammoth Cave in KY were recovered in west central OH. Indiana Bats migrating from KY and
IN to southern Ml may pass through OH on their northward migration, based on band recovery data
summarized in Gardner and Cook (2002), Kurta and Murray (2002), and Winhold and Kurta (2006), as
well as 3 unpublished band returns documented by A. Kurta (Eastern Michigan University, personal
communication). These include records of 19 Indiana bats passing through OH (see further discussion and
Figure 4-6 in Section 4.4.3 Migration).

More recently, 2 Indiana bats captured during summer mist-netting activities in Logan and Champaign
Counties, OH, were recovered during hibernacula surveys in KY. One adult female banded in Logan
County in 2008 was recaptured approximately 218 km (136 mi) southeast in Bat Cave in Carter Caves
State Park, KY, during the following winter, and 1 adult female banded in Champaign County in summer
2009 was recaptured approximately 308 km (191 mi) southwest in Goochland Cave in the Daniel Boone
National Forest, KY, during winter 2009-2010 (J. Kiser, Stantec, personal communication; K. Lott, ODNR,
personal communication). A little brown bat that was captured during summer 2008 mist-netting surveys in
Logan County was also found in a mixed-species cluster with Indiana bats during a winter 2009-2010
survey of Smoke Hole Cave, KY approximately 310 km (193 mi) southwest, also in the Daniel Boone
National Forest, KY (J. Kiser, Stantec, personal communication; K. Lott, ODNR, personal communication).

141t is noted that a comprehensive survey of all possible hibernacula in OH has not been conducted. Additional Indiana
bat hibernacula may exist.
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Although the summer distribution of Indiana bats has historically been poorly documented, summer mist-
netting efforts in recent years in OH related to pre-permitting activities for proposed wind power projects
have resulted in a number of newly documented Indiana bat maternity colonies in previously undocumented
portions of their summer range OH (M. Seymour, USFWS, personal communication). Indiana bat summer
records in western OH were known from Greene, Montgomery, Miami, and Preble counties prior to 2008.
Additional summer reproductive records were documented in Champaign, Hardin, and Logan counties, OH
(hereafter “tricounty area”), in 2008 and 2009.

Based on data provided by the ODNR, 26 Indiana bats (24 adult females and 2 adult males) were
captured in 2008 and 2009 during pre-construction mist-netting surveys for various proposed wind power
projects (including this Project) along the Bellefontaine Ridge (Stantec 2008b, K. Lott, ODNR, personal
communication). Of these 26 Indiana bats, 19 (17 females and 2 males) were radio-tagged and 17 (15
females and 2 males) were successfully tracked to 36 day-roost trees. Seven additional day-roost locations
were estimated using triangulation, for a total of 43 day-roost locations. Home ranges could only be
calculated for 12 of the 19 Indiana bats (11 female and 1 male), due to lost radio transmitters or lack of
access to properties where the Indiana bats traveled or roosted. Using the minimum convex polygon (MCP)
method (Mohr 1947), the average home range size was 1,256 ha + 900 ha (3,104 ac + 2,223 ac). The
average sample size of radio telemetry locations used to estimate home range size was 94 locations + 57
locations (range from 34 locations to 208 locations).

Seventy emergence counts (i.e., visual counts of the number of bats exiting a single roost tree for the night)
were conducted at 27 of the identified roost trees between 1 June and 24 July in 2008 and 2009.
Emergence counts on nights when at least 1 bat was observed emerging from the roost (n=65) averaged
17 bats + 17 bats (range from 1 bat to 83 bats). While some of the emergence counts were conducted on
the same night at multiple roost trees used by the same maternity colony, the majority were counts
conducted at a single tree on a single night (K. Lott, ODNR, personal communication).

4.2.4 Distribution in the Action Area

Mist-netting surveys conducted for the Project in 2008 resulted in no Indiana bats captured in the Action
Area (refer to Figure 1-2 for the Action Area boundary). Two reproductive females and 1 non-reproductive
male were captured approximately 7.8 km (4.8 mi) to the north of the Action Area within the initial study
area (Figure 1-2). Based on the results of the 2008 survey, the Project boundary was adjusted to avoid
impacts to these Indiana bats (see Figure 1-2). Specifically the northern Project boundary was moved to the
south so that it was at least 8 km (5 mi) from the closest Indiana bat capture. No part of the current Action
Area is located within Logan County.

During mist-netting conducted for an unrelated wind development project in 2009 (that studied an area that
was entirely within the Buckeye Wind Action Areaq), a total of 5 Indiana bats were captured in the Action
Area. Due to the sensitive nature of data on ESA endangered species locations, the ODNR or USFWS were
not able to provide raw data on the 5 Indiana bat captures in the Action Area, and therefore their roost or
telemetry locations will not be provided in this HCP. However, pertinent data from those telemetry surveys
were provided and included in the analysis for this HCP. The following paragraphs provide information that
describes the locations of these Indiana bats within the Action Area based on information provided by the

ODNR and USFWS.

One adult lactating female Indiana bat was captured in June 2009 in the central portion of the Action Area
and flew 10.1 km (6.3 mi) southeast following her capture. Her roost tree was located approximately 2.3
km (1.5 mi) east of the Action Area, where her transmitter signal was subsequently lost. Five emergence
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counts were conducted at her roost tree with an average emergence count size of 32.6 bats + 12.8 bats.
No home range was calculated for this female due to an insufficient sample size of radio locations.

Three additional adult lactating female Indiana bats were captured and radiotagged in late June 2009 at a
single mist net site in a riparian woodlot in the northernmost portion of the Action Area. An additional
Indiana bat at this net site escaped as it was being removed from the net; therefore, no data were collected
for this individual. Radio telemetry data from the 3 female Indiana bats were used to generate home
ranges. The combined MCP home range for these 3 females was 1,099.3 ha (2,716.5 ac). Ninety-three
percent of the combined MCP (1,024.5 ha [2,531.6 ac]) was situated inside the Action Area, and the
remaining 7% was north of the Action Area. The portion of the combined MCP that overlapped the Action
Area occupied 3% of the total Action Area.

Radio telemetry was also used to track these 3 females to roost trees where emergence counts were
conducted to estimate their maternity colony sizes. For the 3 Indiana bats, 3 roost trees were identified in
the Action Area (not including 1 temporary roost that was used by 1 of the females during night of capture).
All 3 Indiana bats used the same roost tree on 6 nights, which had an average emergence count size of
21.0 bats = 12.9 bats and a maximum of 38 bats. Average emergence count sizes at the other 2 roost
trees were 7.3 + 3.6 (n = 4) and 2.3 + 0.6 [n = 3).

The potential summer population of Indiana bats in the Action Area was estimated using data from the 3
Indiana bats radio tracked in the Action Area in 2009, as well as 7 adult female Indiana bats captured
and radiotagged in 2008 and 2009 during summer mistnetting surveys in the tri-county area's. Summer
population estimates in the Action Area were based on 76 emergence counts'® at 23 roost trees in the tri-
county area, the home range sizes (estimated from nighttime telemetry) of the female Indiana bats using
those roost trees, and the number of maternity colonies the Action Area could support.

Data from Indiana bats captured in the tri-county area in 2008 and 2009 were also used to model Indiana
bat habitat suitability in the Action Area. A partitioned Mahalanobis D? model (Watrous et al. 2006,
Meinke et al. 2009) based on 1,124 nighttime radio-locations and 43 roost locations from 12 radio-
tagged Indiana bats was used to create a predictive habitat suitability model (refer to Appendix B for a
detailed description of methods and results). Spatial characteristics of forest patches, habitat heterogeneity,
slope, elevation, and distance to stream, wetland, and forested stream were measured in a GIS within a 2-
km buffer (representing the average foraging distance) of each pixel in the Action Area. The distances (D?)
between the vector of environmental conditions measured at each pixel and the mean vector of
environmental conditions at known Indiana bat roosting and foraging locations were rescaled using a Chi-
square distribution, converted to probability values, and divided into 4 quartiles. These 4 quartiles, named
Category 1, Category 2, Category 3, and Category 4, represented most to least suitable habitat.

Indiana bat foraging habitat suitability was strongly associated with the configuration and spatial
relationships of forested patches; the 3 most important variables were the degree of forest fragmentation,

15 Although a total of 24 adult female and 2 male Indiana bats were captured in the tri-county area in 2008 and 2009,
only 17 females and 2 males were radio tagged, only 12 females and 2 males were tracked to roost trees, and only
10 females had home range information and emergence count numbers sufficient to generate a summer population
estimate.

16 This sample size was derived by treating observations of multiple radiotagged females exiting the same roost tree as
individual emergence counts.
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the connectedness of forest patches, and the total core area of forested habitat. This differed from roosting
habitat suitability, which was driven largely by distance to forested streams, distance to streams, and
distance to the nearest forest edge. Twelve percent of the Action Area (4,016.1 ha [2,923.9 ac]) was
categorized as having the highest suitability (i.e., Category 1) for Indiana bat roosting and foraging
activities (Figure 4-5). When considering both foraging and roosting suitability, the spatial arrangement of
forest patches, proximity to water sources, and amount of forested area were the most important habitat
components. A full account of the assumptions, model inputs, analysis methods, and results contributing to
the population size and habitat suitability estimates are presented in Appendix B.

The number of maternity colonies that the Action Area could support was estimated based on the amount of
suitable habitat in the Action Area and the calculated home range sizes of Indiana bats in the tri-county
areq, following similar methods as those used in 2 recent USFWS BOs for Indiana bats (USFWS 20054,
2005b). Even though active Indiana bat home ranges were only documented within the northernmost 3% of
the Action Area, Indiana bats were assumed to have the potential to occur in suitable habitat throughout the
Action Area to take the most conservative approach when estimating risk. Because portions of the Action
Area are dominated by large expanses of agriculture or urban areas that are likely unsuitable for Indiana
bat roosting and foraging activities, the amount of habitat considered suitable for Indiana bat roosting and
foraging activities was reduced. Habitat in Categories 1, 2 and 3 were considered suitable for roosting,
foraging, commuting and migrating (although Category 3 is 87% non-forested), and Category 4 was
considered unsuitable for roosting and foraging (but suitable for migratory Indiana bat use). Categories 1,
2, and 3 habitats collectively comprised 9,847 ha (24,331 ac), which is equal to approximately 30% of
the total Action Area size (see Appendix B for further detail).

Based on simultaneous emergence counts conducted at known Indiana bat roost trees within or near the
Action Area, a minimum Indiana bat population size of 99 was documented in Summer 2009. Using a
combination of these site-specific, empirical data, models predicting and quantifying suitable habitat within
the Action Area and conservative assumptions based on relevant literature and professional judgment, and
after increasing the estimated population by 8% to account for males (based on the proportion of males
captured in mistnetting surveys in 2008 and 2009 in the tri-county area), the estimated mean summer
Indiana bat population ranged from 10.1 to 2,271.4 Indiana bats. The range of estimated summer
population size results from inherent uncertainty in estimating maternity colony size based on emergence
counts and home range sizes. This inherent uncertainty was addressed using a probabilistic framework to
represent uncertainty in model input (refer to Appendix A for a detailed description of methods and results).
The results likely overestimate the actual number of Indiana bats using the Action Area during summer
because the total home range area used by multiple Indiana bats from the same maternity colony was not
available, and therefore individual home ranges were treated as approximations of total maternity colony
home range size. Since the size of an area used by all members of a maternity colony is larger than that
used by each individual colony member, this likely overestimated the number of maternity colonies the
Action Area. However, this method allows for the highest numbers of maternity colonies to be present in the
Action Area and provides some indication of the potential size of the local population of resident Indiana
bats. This conservative approach was appropriate given the inherent uncertainty in estimating maternity
colony size based on emergence counts and home range sizes.

Data from the 2008-2009 Indiana bat winter census (A. King, USFWS, personal communication) were
used to estimate the number of Indiana bats likely to pass through the Action Area during spring and fall
migration (i.e., the migratory population within the Action Area). Assumptions about the distances and
directions of travel during migration were derived from literature, expert opinion, and band returns from
Indiana bats captured in the Action Area (refer to Appendix A for a detailed description of methods). These

March 2013 71



BUCKEYE WIND POWER PROJECT HABITAT CONSERVATION PLAN

data were used to estimate the numbers of Indiana bats likely to pass through the Action Area during
migration, which ranged from approximately 2,900 Indiana bats to 5,800 Indiana bats.
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4.3 Demographics

Similar to most common bats of temperate regions, female Indiana bats give birth to 1 young each year
(Mumford and Calvert 1960, Humphrey et al. 1977, Thomson 1982) and the birth rate of males to females
appears fo be essentially even (Hall 1962, Myers 1964, and LaVal and LaVal 1980). Many studies of
common bats of temperate regions show that within a species, the proportion of breeding females may vary
dramatically among populations and between years, and this variation is typically due to weather (e.g.,
amount of rainfall and temperature) (Racey and Entwistle 2000, Barclay et al. 2004). Based on captures of
63 adult female Indiana bats during mist-netting surveys in southern MI from 1978 to 2001, Kurta and Rice
(2002) reported 89% of adult females were in reproductive condition (pregnant, lactating, or post
lactating). At a maternity colony in south-central IN, at least 93% and 82% of female Indiana bats during 2
consecutive years of study produced volant young (Humphrey et al. 1977).

Kurta and Rice (2002) reported that most births occurred in mid- to late-June, with lactation occurring
throughout July and lasting 3 to 5 weeks, and pups becoming volant between early July and early August.
The timing of reproductive events for Indiana bats in IN was essentially identical to that reported for females
in southern Ml (Humphrey et al. 1977), despite Ml Indiana bats having longer migrations and cooler
ambient temperatures (Kurta and Rice 2002). Age structure and survival rates among different life stages of
Indiana bats are poorly understood due in part to the lack of accurate techniques for aging individuals
(Anthony 1988, Batulevicius et al. 2001 as cited by USFWS 2007). Based on 1 season of observation of 1
maternity colony, Humphrey et al. (1977) estimated that neonatal mortality was 8%.

The only comprehensive estimates of Indiana bat demographic rates currently available were developed by
Humphrey and Cope (1977) based on sampling of unknown-age Indiana bats over a 23-year period at
hibernacula. These data suggested that although survival rates following weaning are unknown, the lowest
survival occurred in the first year after banding. Humphrey and Cope (1977) also suggest a differential
survival rate between the sexes as adults may occur. The authors hypothesized that there are 2 distinct
survival phases of adult Indiana bats: 1) annual survival rates from 1 year to 6 years after banding were
constant at approximately 75.9% and 69.9% for females and males, respectively; and 2) from 6 years to
10 years after banding, there was a lower, constant annual survival rate of 66.0% and 36.3% for females
and males, respectively. Following 10 years, the survival rate for females dropped to only 4%; the authors
suggested the lower rate may have been attributable to increased costs of migration and reproduction
during old age, or due to sampling error, as a very small number of females remained alive after 10 years.
However, Indiana bats have been known to live much longer, with the oldest known Indiana bat captured
20 years after it was first banded (LaVal and LaVal 1980).

More recently Boyles et al. (2007) reanalyzed a subset of the Humphrey and Cope (1977) data with a
newer, more flexible, and less biased CormackJolly-Seber model. The Boyles et al. (2007) estimate
suggested that apparent survival is considerably higher than estimated by Humphrey and Cope (1977) the
first year after banding and lower the second year after banding. Subsequent to the first 2 years after
banding, survival estimates were similar, but slightly lower than those reported by Humphrey and Cope
(1977). The authors caution, however, that their results, while useful, cannot be taken as true survival rates
for Indiana bats because of limitations in the data.

4.4 life History

In their 2007 Draft Recovery Plan, the USFWS (2007) provided an in-depth discussion of Indiana bat life
history and a timeline for the annual chronology of significant life history events. The below sections will
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summarize this information and will include relevant additional or updated information on Indiana bat life
history that has become available since the publication of the 2007 Draft Recovery Plan.

It should be noted that while the USFWS defines spring migration as occurring from 15 Mar to 15 May and
fall migration from 15 Aug to 15 Oct in their 2007 Draft Recovery Plan, these dates are not static and can
vary based on annual variability, weather conditions, location, or other factors. Given what is known about
the geographic and annual variation in the exact timing of these activities, the USFWS has had recent
infernal discussions regarding the applicability of these dates across the range of the Indiana bat (M.
Seymour, USFWS, personal communication). As such, in various places throughout this document
descriptions of the annual chronology of Indiana bat life history may vary with respect to the exact timing of
different events. Where appropriate, factors that influence this variability will be discussed.

4.4.1 Hibernation

As stated previously, Indiana bats overwinter in suitable underground habitats, known as hibernacula. The
majority of hibernacula consist of limestone caves, especially in karst areas of east central United States,
but abandoned underground mines, railroad tunnels, and even hydroelectric dams have been shown to
provide winter habitat throughout the range of the species (USFWS 2007). Depending on local weather
conditions, Indiana bats enter hibernation from late September to early November, this timing may vary
based on the sex of Indiana bats (males may enter hibernation later than females) and latitude where the
site is located. Although most Indiana bats enter hibernation by the end of November (mid-Oct in northern
areas; Kurta et al. 1997), populations of hibernating Indiana bats may increase throughout fall and into
early January at some southern hibernacula (Clawson et al. 1980).

Scientific understanding of appropriate microclimates within Indiana bat hibernacula have changed over
time. Historically, it was thought that ambient cave temperatures below 10° Celsius (C; 50°F) with
occasional drops below freezing were suitable for Indiana bats (Hall 1962, Henshaw 1965, Humphrey
1978). More recently, Tuttle and Kennedy (2002) found mid-winter temperatures between 3°C and 7.2°C
(37.4°F and 45°F) at major hibernacula where Indiana bat populations were stable or increasing, while
populations roosting outside this range were unstable or had declined. Mid-winter temperatures at
hibernacula containing the highest concentrations of Indiana bats ranged between 6°C and 7°C (42.8°F
and 44.6°F) according to Brack et al. (2005). Regardless of which temperature range is most accurate,
stable, low temperatures allow Indiana bats to maintain reduced metabolic rates and conserve fat reserves
until spring, when outside temperatures increase and insects (food) are more abundant (Humphrey 1978,
Richter et al. 1993). As with cave temperatures, relative humidity also influences hibernation site suitability
for Indiana bats. According to Hall (1962), Humphrey (1978), and LaVal et al. (1976 as cited by USFWS
2007), humidity at roost sites during hibernation is usually above 74% but below saturation.

Cave configuration determines internal microclimates, with larger, more complex cave systems with multiple
entrances more likely to provide suitable habitat for the Indiana bat (Richter et al. 1993, LaVal and LaVal
1980, Tuttle and Stevenson 1978). Most Indiana bats hibernate in caves or mines that tend to have large
volumes, large rooms, and extensive vertical relief and passages, often below the lowest entrance. Cave
volume and complexity help buffer the cave environment against rapid and extreme shifts in outside
temperature, and vertical relief provides a range of temperatures and roost sites (USFWS 2007).

Indiana bats usually hibernate in large, dense clusters ranging from 300 Indiana bats per square foot
(LaVal and LaVal 1980) to 484 Indiana bats per square foot (Clawson et al. 1980, Hicks and Novak
2002), although cluster densities as high as 500 Indiana bats per square foot have been recorded (Stihler
2005 as cited in USFWS 2007). While the Indiana bat characteristically forms large clusters, small clusters
and single Indiana bats also occur (Hall 1962, Hicks and Novak 2002). It is not uncommon for Indiana
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bats to hibernate in mixed-species groups and they have commonly been observed clustered with little
brown bats and other species (Myers 1964, LaVal and LaVal 1980, Kurta and Teramino 1994). Species
observed clustering with the Indiana bat in the southern United States include the little brown bat, northern
long-eared bat, eastern small-footed bat, and gray bat (J. Kiser, Stantec, personal communication).

4.4.2 Spring Staging and Emergence

During the later stage of hibernation, bats arouse more often and may move towards the entrance of the
cave (USFWS 2007). In Barton Hill mine in NY in early April, Indiana bat clusters shifted roost sites as the
bats moved toward a “staging area” near the entrance (A. Hicks, NYSDEC, personal communication

2002, as cited in USFWS 2007). Staging is defined as the departure of bats from hibernacula in the
spring, including processes and behaviors that lead up to departure (USFWS 2007).

The period during which bats exit their hibernaculum is referred to as spring emergence. Female Indiana
bats begin to exit hibernacula in late March to early April, followed by the males (Hall 1962, Cope and
Humphrey 1977, LaVal and LaVal 1980). Timing of spring emergence may vary across their range and
depending on latitude, annual weather conditions, health of emerging bats, sex of bats, weather
conditions, and location of hibernacula. Spring emergence of bats having less body mass and stored
energy reserves may occur earlier than healthier bats because they are driven by the need to replenish their
fat reserves. However, most Indiana bats have left their hibernacula by late April (Hall 1962). Exit counts
from several hibernacula in southern PA and Big Springs Cave in Tucker County, WV, suggest that peak
emergence from hibernation is mid-April for these 2 areas (Butchkoski and Hassinger 2002; Rodrigue
2004, as cited in USFWS 2007). Spring surveys of the interior of Barton Hill Mine in NY documented
substantial numbers of Indiana bats through April and into mid-May; however, by the end of May only one-
tenth of the population remained (A. Hicks, NYSDEC, personal communication, as cited in USFWS 2007).

Bats may remain in close proximity to the hibernaculum for a short period of time, which is referred to as
spring staging. Few studies have documented roost tree requirements during this time. In KY, Gumbert
(2001) tracked 10 males and 3 females to roost trees during April and May 1998 and 1999. Shortleaf
pine (Pinus echinata) was used most often during spring (and in all seasons, in fact), followed by mockernut
hickory (Carya tomentosa) and shagbark hickory (C. ovata). Indiana bats used hickories and oaks in
greater proportions, and pines in lower proportions, during the spring season than in summer and fall.
Spring roost trees were of a slightly larger diameter than those used in summer and fall. Live trees were
used in similar proportions in the spring and fall, whereas no live trees were used as roosts in the summer.
All identified spring roost trees were within 4.47 km (2.78 mi) of the hibernaculum (mean = 1.99 km [1.24
mi]), and distances between roost trees and the hibernaculum were similar for the summer (mean = 1.86
km [1.16 mi]) and fall (mean = 1.87 km [1.16 mi]) seasons.

Spring emergence roosting refers to roosting behavior that occurs when Indiana bats exit hibernacula and
head towards their summer habitat. The distribution of Indiana bats expands during the spring and summer
when Indiana bats migrate from their hibernacula and travel to their summer ranges. Roosting may occur at
multiple locations while Indiana bats are traveling between hibernacula and summer habitat, or Indiana
bats may fly directly to summer habitat rarely stopping to roost along the way (Butchkoski and Turner 2006,
Britzke et al. 2006, Hicks et al. 2005).

During the mid-spring period, female Indiana bats in the Lake Champlain Valley in VT and NY used live
roost trees (primarily shagbark hickories) more commonly than previous research had shown, according to
Britzke et al. (2006). Live trees may have been more heavily used because they provided more sheltered
environments and thermal advantages over dead trees (Humphrey et al. 1977), which may have been
particularly important during the unpredictable spring weather that characterizes the Lake Champlain
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Valley (Britzke et al. 2006). Spring roost trees used in the Lake Champlain Valley were similar to those
documented for summer roosting and include shagbark hickory, American elm, quaking aspen (Populus
tremuloides), sugar maple (Acer saccharum), black locust (Robinia pseudoacacia), white ash (Fraxinus
americana), American beech (Fagus grandifolia), yellow birch (Betula alleghaniensis), red maple (Acer
rubrum), and eastern hemlock (Tsuga canadensis). Currently, spring emergence roosting behavior and the
types of roost trees used during this life history stage are not known for the midwestern and southern
populations of Indiana bats.

4.4.3 Migration
4.4.3.1 Migration Distance and Duration

The distribution of Indiana bats expands during the spring and summer when bats migrate from their
hibernacula and travel to their summer ranges. Indiana bats are considered migratory (LaVal and LaVal
1980) because they make seasonal movements between hibernacula and maternity roosts. However, their
migratory distances are not comparable to the long-distance and cross-continental migratory movements
made by foliage- and treeroosting Lasiurine species (Griffin 1970, Fleming and Eby 2003). Migration
distances vary greatly across the species’ range, with documented migration distances greatest in the
Midwest RU and least in the Northeast RU (Figure 4-6, Table 4-2). Twelve female Indiana bats from
maternity colonies in Ml migrated an average of 477 km (296 mi) to their hibernacula in IN and KY, with a
maximum migration of 575 km (357 mi) (Winhold and Kurta 2006). Gardner and Cook (2002) also
reported long-distance migrations for Indiana bats traveling between summer ranges and hibernacula.
Shorter migration distances are also known to occur in the Midwest RU. Twenty-seven Indiana bats banded,
during summer, at multiple locations in IN have subsequently been relocated in hibernacula (26 were in
hibernacula in IN and 1 was in in KY)'. For these bats, the distance between summer capture locations
and hibernacula ranged from 8 km to 209 km (5 mi to 130 mi); the average distance was 84 km (52 mi)
(L. Pruitt, USFWS, personal communication). This is contrasted by relatively short migration distances
documented in the Northeast RU; the maximum migration distances for 111 Indiana bats from NY and NJ
caves or mines between 2001 and 2007 was 68 km (42 mi) (Figure 4-6, Table 4-2). Recent radio telemetry
studies of 130 spring emerging Indiana bats (primarily females) from 6 NY hibernacula found that 75% of
these bats were later detected and all migrated less than 68 km (42 mi) to their summer habitat (Butchkoski
et al. 2008). Migration distances for Indiana bats in the Appalachian RU appear to be longer than those in
the Northeast RU (maximum distance reported for an adult female to date is 173 km [107 mi; Butchkoski
and Turner 2008]), but not as long as those in the Midwest RU (see migration distances reported for PA,
MD, VA, and WV in Table 4-2). Few data are available to determine migration distances in the Ozark-
Central RU.

Some male and non-reproductive female Indiana bats do not migrate as far as reproductive females and
instead remain in the vicinity of their hibernaculum throughout the summer (Gardner and Cook 2002,
Whitaker and Brack 2002). Mistnetting studies conducted from 1978 to 2002 in southern Michigan
showed that only 11% of the adults captured were males (64 adult females, 8 adult males, and 15
juveniles; Kurta and Rice 2002)."® Males captured in southern MI likely migrated over 400 km (249 mi)
from hibernacula in southern IN and KY, based on several band return records for Indiana bats captured in
this area (Kurta and Murray 2002).

17 These band returns are not displayed in Figure 4-6 due to lack of available information.

18 However, the authors cautioned that 11% may have underestimated the proportion of adult males in the summer
population because netting preferentially occurred near maternity roosts (Kurta et al. 1996, 2002) and male Indiana
bats often do not roost with females during the maternity period (Gardner et al. 1991q).

March 2013 77



BUCKEYE WIND POWER PROJECT HABITAT CONSERVATION PLAN

Migration is an energetically expensive and risky undertaking (Fleming and Eby 2003), and bats may try to
minimize the time spent in transit (Winhold and Kurta 2006). Spring radio telemetry studies have
documented migrating Indiana bats traveling in relatively direct flight patterns towards their summer ranges
shortly after they emerge from hibernacula (Butchkoski and Turner 2006, Britzke et al. 2006). According to
Hicks et al. (2005), a comparison between the range of initial bearings and the final bearings for 82
reproductive female Indiana bats radio tracked to 65 maternity colonies in NY from 2000 to 2005 showed
that Indiana bats followed more or less direct routes from the hibernacula to their summer ranges. Based on
a combination of aerial and ground-based tracking, Indiana bats tracked from a hibernaculum in PA flew
almost straight lines to their roost trees 135 km to 148 km (83 mi to 92 mi) away in MD (Butchkoski and
Turner 2005).

The total time required for migration is a function of both flight speed and the amount of time spent
migrating on a nightly basis, which is influenced by energetic constraints, among other factors. Winhold
and Kurta (2006) estimated the time Indiana bats spent migrating between MI and the karst regions of IN
and KY (average distance of 477 [296 mi]) and determined that the longest migrations documented for
Indiana bats took approximately 3 days to 9 days. Thus, Indiana bats migrating the maximum recorded
distance (i.e., 575 km) could complete the trip in only 7 days to 11 days, even when migrating for only 4
hours per night (Winhold and Kurta 2006).

Radio-tagged Indiana bats recently followed by aircraft during their spring migration in NY and PA usually
maintained flight speeds between 13 kilometers per hour (km/hr) and 20 km/hr (8 mph and 12 mph), with
1 Indiana bat perhaps traveling at 24 km/h (15 mph; Butchkoski and Turner 2005; C. Herzog, in litt., as
cited by Winhold and Kurta 2006). This is consistent with flight speeds measured for Indiana bats released
in an open field (20 km/h [12.4 mph], Patterson and Hardin 1969) and close to the speed predicted for
an 8 g bat using the allometric equation (Norberg and Rayner 1987 as cited by Winhold and Kurta
2006).
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Table 4-2. Records of migration distances (km) for Indiana bats (Myotis sodalis) by state and site from 1971 to 2010 (records are for adult

BUCKEYE WIND POWER PROJECT

females, unless otherwise noted).

HABITAT CONSERVATION PLAN

Number
Max Record Date Date successfull
State(s) Site(s) distance . | banded or ieved d Y Source
(km) type tagged retrieve recovered or
tracked®
Greene County, OH .
OH-TN to Fentress County, 426 BR Summer Winter 1 adult female K. Lot U.SF\.NS' person
N 2007 2008 communication
Pickaway County, S Wi E Sctwhes, Wclzyne National
OH - OH OH fo Lawrence 112 BR g e 2 oress persand
C OH 2009-2010 2011 communication to A. Boyer,
ounty, USFWS
OHKY Pickaway County, 153 BR Summer Winter 2 (1 juvenile male, 1 | K. Lott, USFWS, personal
OH to Bat Cave, KY 2010 2011 adult female) communication
OH. KY Franklin County, OH 177 BR Summer Winter 2 (1 juvenile male, 1 K. Lott, USFWS, personal
i to Bat Cave, KY 2008 2011 adult male) communication
Pickaway County, .
OH- KY OH to Salfpefer 153 AR Summer Winter 2 (1 adult male, 1 K. Lott, QSF\.NS, personal
2010 2011 adult female) communication
Cave, KY
Hamilton County, Summer Winter K. Lott, USFWS, personal
OHKY OH to Bat Cave, KY 172 BR 2008 2011 ] communication
L. Pruitt, USFWS, personal
IN - IN, KY Unknown 209 BR Unknown Unknown 27 communication to M.
Seymour, USFWS
. J. Kiser, Stantec, personal
KY-OH Champaign County, 218 BR Summer \g/olgfgr 1 communication; K. Lott,
i OH to Bat Cave, KY 2008 2009_ ODNR, personal
communication
Logan County, OH Summer Winter f:.olfr:rsne;;i?::‘t?gic' Eerl_soot;wl
KY-OH to Goochland Cave, 308 BR 2009- 1 o
Ky 2009 2010 ODNR, personal

communication
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Table 4-2. Records of migration distances (km) for Indiana bats (Myotis sodalis) by state and site from 1971 to 2010 (records are for adult

females, unless otherwise noted).

HABITAT CONSERVATION PLAN

Number
Max Record Date Date successfull
State(s) Site(s) distance . | banded or . Y Source
(km) type tagged retrieved recovered or
tracked®
Eaton County, Ml to
Jug Hole, Cave Spri Winter
MIKY, IN Branch, Colossall, 575 BR Z%gf 2004- 7 Winhold and Kurta 2006
Waterfall, Batwing, 2005
Ray’s, Bat
Winter . . A. Kurta, Eastern Michigan
MEN Lenawee County, Ml 388 AR Summer 2006 1 male (|Uve.n||e at University, personal
to Grotto Cave, IN 2004 summer site) Il
2007 communication
Winter . . A. Kurta, Eastern Michigan
MEN Lenow'ee County, MI 300 AR Summer 2006. 1 female (|Uv§n||e at University, personal
to Ray's Cave, IN 2006 summer site) S
2007 communication
Lenawee Co. Ml to S A. Kurta, Eastern Michigan
MIKY Saltpeter Cave, 406 BR ommer Fall 2009 1adult female University, personal
2007 T
Carter County, KY communication
Gardener and Cook 2002
(includes Bowles 1981, R.L.
Clawson and J. E. Gardner
Multiple Midwest States | Multiple 520 BR Multiple Multiple Unknown unpubl. data, Kurta 1980,
Kurta and Murray 2002,
LaVal and LaVal 1980,
Walley 1971)
NJ Hibernia 29 RT Spring NA 13 of 15 Chenger 2006
2006
Sorin Britzke et al. 2006; C.
NY Barton Hill 39 RT 2%(')29 NA 19 of 24 Herzog, NYSDEC, personal
communication, movebank.org
C. Herzog, NYSDEC,
. personal communication,
NY Glen Park 28 RT Spring NA 2 malles and 24 movebank.org, R. Niver
2005 females total
USFWS, personal
communication
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Table 4-2. Records of migration distances (km) for Indiana bats (Myotis sodalis) by state and site from 1971 to 2010 (records are for adult

females, unless otherwise noted).

HABITAT CONSERVATION PLAN

Max Record Date Date su'::eTsl:’zTI
State(s) Site(s) distance . | banded or ieved d Y Source
(km) type tagged retrieve recovered or
tracked®
. C. Herzog, NYSDEC,
NY Jamesville 52 RT 82%313 NA 11of 16 personal communication,
movebank.org
NY Williams Complex 56 RT 32%31? NA 0b of 4 Sanders and Chenger 2001
Spring C. Herzog, NYSDEC,
NY Williams Complex 68 RT 2004, NA 42 of 60 personal, communication,
2005, 2007 movebank.org
PA Glen Lyon Mine 117 RT Spring NA 1 Butchkoski and Turner 2006
Y 2006
Hartman Spring b
PA Mine/Canoe Creek 55 RT 2003 NA 1 Chenger 2003
Hartman Spring .
PA Mine,/Canoe Creek 76 RT 2008 NA 40of 6 Butchkoski and Turner 2008
Hartman Sorin
PA MD Mine/Canoe Creek 148 RT 2polosg NA 5b0of 6 Butchkoski and Turner 2005
PA to MD
PA Long Run Mine 96 RT Spring NA 4bof 6 < BUtCh!(OSI.(I' PGC, person
2007 communication
PA Long Run Mine 80 RT Spring NA ob C. Butch'koslfl, PGC, personal
2010 communication
South Spring i
PA Penn/Allegany 97 RT 2000 NA 3bof 4 Sanders and Chenger 2000
Tunnel
South . J. Chenger, BCM, personal
Spring
PA Penn/Allegany 32 RT 2007 NA 15 communication, Butchkoski
Tunnel and Turner 2008
Greene County, PA Summer Winter
PA WV to Randolph County, 141 BR ;OO7e 2007- 1 Butchkoski and Turner 2008
WYV Cave 2008
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Table 4-2. Records of migration distances (km) for Indiana bats (Myotis sodalis) by state and site from 1971 to 2010 (records are for adult

females, unless otherwise noted).

HABITAT CONSERVATION PLAN

Number
Max Record Date Date successfull
State(s) Site(s) distance . | banded or . Y Source
(km) type tagged retrieved recovered or
tracked®
Greene County, PA Summer Spring .
PAWV to Cliff Cave, WV 173 BR | 2007, 2008 | 2009 ] Butchkoski 2009
J. Chenger, BCM, personal
South . A .
Penn/Allegany Spring Winter communication; C. Stihler,
PA WV 138 BR 2009- 1 male WVDNR, personal
Tunnel, PA to 2007 S .
2010 communication; C. Butchkoski,
Hellhole Cave, WV .
PGC, personal communication
J. Chenger, BCM, personal
Hartman . . .
) Winter communication; C. Stihler,
Mine/Canoe Creek,
PA WV 214 BR Fall 2007 2009- 1 male WVDNR, personal
PA to Hellhole Cave, S .
2010 communication; C. Butchkoski,
WV .
PGC, personal communication
Clarks and Star Spring b .
VA Chapel Caves 80 RT 2005 NA 125 0f 13 McShea and Lessig 2005
Pendleton and Winter .
w Tucker Counties WV | 32 BR Summer 2009- 7 C. Stibler, WVDNR, personal
2009 communication
to Hellhole 2010

@ Record type: BR = band return and RT = radio telemetry study.

b Indicates that at least 1 bat was only partially tracked and lost before the presumed summer range could be confirmed.
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4.4.3.2 Migration Direction and Behavior

There is some evidence that Indiana bats in the Appalachian RU and Northeast RU follow landscape
features while migrating. Based on observations of 22 Indiana bats tracked during spring telemetry studies
in PA from 2000 to 2006, bats appeared to go out of their way to follow tree lines, including riparian
buffers along streams through otherwise developed areas, and avoided open areas (Turner 2006).
Similarly, 12 Indiana bats tracked in western VA during spring migration generally followed ridges in the
area, which run northeast-southwest, with only 1 bat flying east (i.e., into the Shenandoah Valley) and none
flying west (i.e., over the higher mountain ridges into WV), suggesting that Indiana bats were using these
corridors as migration flyways (McShea and Lessig 2005). J. Chenger (Bat Conservation and Management
[BCM], personal communication) also reported that several Indiana bats tracked during spring migration
from the South Penn Tunnel in south central PA appeared to be moving along U.S. Route 220, also known
as the Appalachian Throughway, which follows a generally northeast-southwest direction in line with the
Appalachian Mountains. Indiana bats radio tracked from the Jamesville Quarry Cave near the city of
Syracuse, NY avoided the urban area and flew around the city rather than over it while migrating to their
summer ranges (C. Herzog, NYSDEC, personal communication).

Indiana bats in the Midwest RU, where the Project is located, appear to primarily migrate from hibernacula
in KY and IN to summer ranges to the north based on band recovery information (Gardner and Cook
2002, Whitaker and Brack 2002, Winhold and Kurta 2006; Figure 4-6). Band recovery data for Indiana
bats captured in OH are consistent with this migration pattern (Barbour and Davis 1969; J. Kiser, Stantec,
personal communication; K. Lott, ODNR, personal communication). However, the south to north spring
migration trend is not evident in the Northeast or Appalachian RU, where Indiana bats in spring emergence
telemetry studies have been documented fanning out in many directions to summer ranges that are in
relatively close proximity to hibernacula (Table 4-2, Figure 4-6). Any assumptions about migration behavior
for Indiana bats in the Ozark-Central RU would be difficult to make given the lack of migration data for that
geographic region.

Despite the lack of consistency in migration data across Indiana bat RUs, limited genetics data seem fairly
consistent with the patterns of movement that have been documented across geographic areas. Genetic
samples (mtDNA) extracted from wing membrane punches collected from hibernating Indiana bats from 13
widely dispersed hibernacula were found to have genetic variance among samples. This was best
explained by dividing sampled hibernacula into 4 separately defined population groups, as follows:

e Midwest included sampled populations in AR, MO, IN, KY, OH, Cumberland Gap, Saltpeter Cave
in southwestern VA, and Jamesville Quarry Cave in Onondaga County, NY;

e Appalachia included White Oak Blowhole Cave in east TN, and Hellhole Cave in WYV;

e Northeast 1 (NE1) included Barton Hill Mine and Glen Park Caves in northern NY (Essex and
Jefferson Counties, respectively); and

e Northeast 2 (NE2) included Walter Williams Preserve Mine in Ulster County, NY (M. Vonhof,
Western Michigan University, personal communication as cited by USFWS 2007).

While there was some level of male- and/or female-mediated gene flow occurring among 3 of the 4
defined groups (Midwest, Appalachia, and NE2), there was no apparent gene flow for either sex between
the NE1 group and the other groups. These findings indicate that genetic bottlenecks in NET and NE2 may
be the result of relatively recent colonization of the Northeast within historical times (estimated at 153 years
before present for NE1) by a small number of individuals (USFWS 2007). This is also consistent with Hall’s
(1962) taxonomic studies of over 1,000 museum specimens collected from throughout the Indiana bat's
range, which documented noticeable variation in morphometric and pelage characteristics in the northeast
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population. Hall concluded that “the establishment of populational ranges restricts gene flow within the
species” and that “this apparently has not been in effect long enough to allow race differentiation to occur.”

4.4.4 Summer Life History
4.4.4.1 Maternity Roosts

Female Indiana bats are pregnant when they arrive at their maternity roosts as early as April and as late as
early May (Humphrey et al. 1977, Kurta and Rice 2002). Reproductive females occupy roost sites under
the exfoliating bark of dead, dying, or live trees, and occasionally in narrow cracks of trees located in both
upland and riparian forest (Gardner et al. 1991a, Callahan 1993, Kurta et al. 1993, Kurta et al. 2002,
Carter 2003, Britzke et al. 2006). However, some reproductive females have been found in artificial roost
sites. Ritzi et al. (2005) found adult females in a utility pole crevice and bird-house style bat boxes in IN. A
rocket-style bat box was used by a group of females after the reproductive period in IL (Carter et al. 2001).
Indiana bats in PA have been documented using a large artificial bat house (the “bat condo”), and various
bat boxes and artificial roosts (Butchkoski and Turner 2006). Maternity colonies have also been found in
buildings, including an abandoned church and nearby garage in PA (Butchkoski and Hassinger 2002), 2
houses in NY (USFWS 2007), and a barn in IA (Chenger 2003). In comparison, more than 400 roost trees
have been documented for female Indiana bats (USFWS 2007).

Roost trees used by female Indiana bats have been described as either primary or alternate, depending on
the number of bats that are consistently occupying the roost site (Kurta et al. 1996, Callahan et al. 1997,
Kurta et al. 2002). In MO, Callahan (1993) defined primary roost trees as those with bat exit counts of
more than 30 bats on more than 1 occasion; however, this number may not be applicable to small-to-
moderate sized maternity colonies (Kurta et al. 1996).

Primary roosts usually receive direct solar radiation for more than half the day and are almost always
located in either open canopy sites or above the canopy of adjacent trees (Kurta et al. 1996; Callahan et
al. 1997; Kurta et al. 2002; J. Kiser, Stantec, personal communication). Primary roosts are usually not
located in densely forested areas, but rather occur along forest edges or within gaps in forest stands

(USFWS 2007).

Alternate roost trees can occur in either open or closed canopy habitats. Indiana bats from the same
maternity colony may use between 10 trees and 20 trees throughout the summer, but usually only 1 to 3 of
these are considered primary roosts where the majority of bats roost for part or all of the summer (Callahan
1993, Callahan et al. 1997). Alternate roost trees are typically used by individuals or small groups for only
1 day or a few days. Indiana bats typically switch roosts every 2 to 3 days, with the frequency of switching
affected by reproductive condition of the female, roost type, weather conditions, and time of the year (Kurta
et al. 2002, Kurta 2005). Indiana bats have shown site fidelity to summer roosting areas, individual roost
trees (if they remain suitable), travel corridors, and foraging areas (Garner and Gardner 1992, Kurta et al.
2002, Winhold et al. 2005).

Maternity colonies typically contain 25 Indiana bats to 100 Indiana bats, but as many as 384 individuals
have been documented emerging from a roost tree (Kiser et al. 2002). Recent studies at 1 of the large
(>300 bats) colonies in IN found evidence that Indiana bats and little brown bats will share roost trees, so
defermining exact number of any species at a roost is nearly impossible (T. Carter, Ball State University,
personal communication). Over 33 species of trees have been documented to be used as maternity roosts,
but 87% of these are ash (Fraxinus spp.), elm (Ulmus spp.), hickory (Carya spp.), maple (Acer spp.), poplar
(Populus spp.), and oak (Quercus spp.) (Murray and Kurta 2004). Most trees used by reproductive females

are deciduous, but hemlock (Tsuga spp.) and pitch pine (Pinus rigida) have been used in western NC and
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eastern TN, and white pine has been used in VT (Britzke et al. 2003; Watrous et al. 2006; J. Kiser,
Stantec, personal communication).

Although roost trees are ephemeral, they are reused from year to year as long as they continue to provide
conditions necessary for females to raise their young. Roost trees are often damaged during severe weather
events (e.g., by being blown over or by having bark blown off), but it appears Indiana bats can adapt to
such situations by relocating to other suitable roost trees quickly. Some researchers believe that frequent
roost switching behavior serves the purpose of keeping bats familiar with the locations of other suitable
roost frees in the event that preferred roosts are damaged, parasite loads become heavy, and/or
competition for roosting areas becomes prohibitive (Ritzi et al. 2005, Willis and Brigham 2004, Barclay
and Kurta 2007).

Roost trees used by Indiana bats vary in size. The minimum tree size (diameter at breast height [dbh])
reported for a male roost is 6.4 ¢cm (2.5 in; Gumbert 2001) and 11 cm (4.3 in) for a female roost (Britzke
2003). Primary maternity roosts are always found in larger diameter trees, usually more than 22 cm (8.7
in) dbh (Murray and Kurta 2004). Larger diameter trees provide thermal advantages to reproductive
females and their pups by giving them more room to move around while locating appropriate temperatures.

4.4.4.2 Foraging and Traveling Behavior

Numerous foraging habitat studies have been completed for the Indiana bat throughout much of the species
range. These studies have found Indiana bats forage in closed to semi-open forested habitats and forest
edges located in floodplains, riparian areas, lowlands, and uplands (Humphrey et al. 1977, LaVal et al.
1977, Brack 1983, Gardner et al. 1991b, Garner and Gardner 1992, Butchkoski and Hassinger 2002,
Romme” et al. 2002, Murray and Kurta 2004, Sparks et al. 20054). Indiana bats typically emerge from
roosts between 19 minutes and 71 minutes after sunset to begin nightly foraging bouts (Brack 1983, Viele
et al. 2002, Sparks et al. 20054).

Indiana bats may fly linear distances between 0.5 km and 8.4 km (0.3 mi and 5.2 mi) while traveling from
their roost trees to foraging areas, but most distances are about half the maximum, or approximately 4.0
km (2.5 mi) (Murray and Kurta 2004, Sparks et al. 20054). For 21 radiotagged Indiana bats captured in
and around the Action Area in 2008 and 2009, the average distance between roost trees and telemetry
points was 1.1 km = 0.9 km (0.7 mi £ 0.5 mi), and the maximum distance was 5.6 km (3.5 mi) (K. Lot
ODNR, personal communication). This was similar to the average distance of 1.0 km (0.6 mi ) traveled
between roost trees and the geometric centers of foraging areas for 5 adult female postlactating Indiana
bats tracked over 16 nights in IL (Garner and Gardner 1992). The average distance in the same IL study for
14 Indiana bats, including pregnant, lactating, and postlactating females, males, and juveniles, was 2.3
km (1.4 mi).

Differences in commuting distances between summer foraging and roosting areas may be attributed to
rangewide differences in habitat type, interspecific competition, and landscape terrain (USFWS 2007).
Because Indiana bats typically do not cross large, open areas and instead follow tree lines or other habitat
features that provide protective cover, Indiana bats may have to travel further distances in areas where
connectivity of suitable habitat is limited. For example, Murray and Kurta (2004) found that Indiana bats
increased their commuting distance by 55% to follow tree-lined paths rather than fly over large agricultural
fields, some of which were at least T km (0.6 mi) wide. Further studies by Kurta (2005) and Winhold et al.
(2005) found that for at least @ years, this colony used the same wooded fenceline as a commuting corridor
that connected forested areas situated in a largely agricultural area. Similarly, in a study area where over
60% of the landscape was either agricultural fields or urbanized areas, 12 of 13 foraging sites used by a
colony were dominated by forest (Kurta et al. 2002).
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Carter (2003) found that Indiana bat roost selection in southern IL in a large, open swamp was dependent
on roost tree proximity to the forest edge near a dead tree zone created by the high water level. Indiana
bats rarely used trees more than 50 m (164 fi) from the forest edge. Once Indiana bats emerged at dusk,
they flew directly into the forest and were not seen flying in the more open portion of the swamp. Indiana
bats have also been documented using protective cover along linear features not associated with tree cover,
such as treeless channelized ditches (USFWS 2007).

Two radio telemetry studies in IL and IN assessed the types of habitats used by adult females while foraging
compared to available habitat. Floodplain forest was the most preferred habitat in IL (Gardner et al.
1991b, Garner and Gardner 1992), and woodlots were used more often than other available habitats in
IN (Sparks 2003; Sparks et al. 2005a, 2005b). Although it was difficult to document due to the errors
inherent in conducting radio telemetry on a rapidly moving species, it appeared that Indiana bats likely
were foraging most often along forestfield edges rather than over open fields when they used open habitats
(Sparks et al. 2005b). While visual observations suggest that foraging over open fields or bodies of water
more than 50 m (150 fi) from a forest edge did occur, it appeared to be less common than foraging within
forested sites or along edges (Brack 1983, Menzel et al. 2001).

These findings are consistent with data collected within and in the vicinity of the Action Area. Stantec
compiled data provided by the ODNR from 12 (11 females and 1 males) radio-tagged Indiana bats that
were captured in 2008 and 2009 during mist-netting surveys in Champaign, Logan, and Hardin counties.
Forty-three roost trees and 1,124 night time telemetry locations were documented for these 12 Indiana bats.
Figure 4-7 shows the distance from each telemetry location to the edge of forested habitat (defined by all
pixels classified as either deciduous, mixed, or conifer forest in the 2001 NLCD) (Homer et al. 2004).
When the NLCD data layer was compared to a 2009 aerial photo (USDA National Agriculture Imagery
2010), the forest habitat classified by the NLCD included sizeable forested stands, fragmented small
forested patches, as well as some streamside vegetation and hedgerows. The average distance from
telemetry locations to a forested edge was 60 m + 110 m (198 ft + 361 f), and 85% of telemetry locations
were less than 170 m (559 ft; mean + 1 SD) of a forest edge. All 1,124 telemetry locations were within
701 m (2,300 ft) of a forest edge.
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Figure 4-7. Distance from 1,124 nighttime telemetry locations from 11 female and 1
male Indiana bats captured in 2008 and 2009 during mist-netting surveys in Champaign,
Logan, and Hardin counties, OH, to the edge of forested habitat (defined by all pixels
classified as either deciduous, mixed, or conifer forest in the 2001 NLCD; Homer et al.
2004; 30 m resolution).

Previous studies have reported that Indiana bats typically fly between 2 m and 30 m (6 ft to 100 ft.) agl
while foraging (Humphrey et al. 1977, Brack 1983, Gardner et al. 1989). Brack (1983) observed Indiana
bats foraging around the crowns of scattered large trees in otherwise open habitats. Similarly, J. Kiser
(Stantec, personal communication) also observed a female Indiana bat for approximately 20 min foraging
along the edge of a dense forest and around the crowns of isolated trees with a maximum height of 15 m
(49 fi) in and adjacent to a golf course in Jefferson County, NY.

This is also consistent with unpublished data collected by Stantec during acoustic bat surveys conducted for
proposed wind power projects using Anabat detectors (Titley Electronics Pty Ltd.). Anabat detectors are
frequency division detectors that divide the frequency of ultrasonic calls made by bats by a factor of 16 so
that they are audible to humans, which are then recorded for subsequent analysis. The number of Myotis
call sequences recorded during acoustic surveys at 19 proposed wind power projects using 96 detectors in
6 states (ME, NH, NY, OH [including the Action Area], VT, and WV) from 2005 to 2009 are presented in
Figure 4-8. SAS procedure REG (SAS Institute Inc., Cary, North Carolina) was used to generate a least
squares regression line based on 34,030 Myotis call sequences recorded at detectors deployed between 2
m to 50 m (7 ft to 164 ft) agl. Seasons were defined as spring 1 April to 31 May; summer 1 June to 31
July; and fall 1 August to 31 October.

Results indicated that, for every 1-m increase in detector height, activity rate (number of files recorded per
detector per night) decreased by 0.44 (Myotis call per detector night). Myotis activity at 50 m (164 f) was
approximately 3% of activity at 2 m (7ft; Figure 4-8). There was no significant difference in vertical trends
in activity between spring, summer, and fall, so data were pooled across seasons. Although Myotis calls
were not identified to species, it may be reasonable to assume that the observed pattern is representative of

March 2013 88



BUCKEYE WIND POWER PROJECT HABITAT CONSERVATION PLAN

Indiana bat activity patterns. These data indicate that the vast majority of observed Myotis activity occurred
below the lowest extent of the rotor-swept zone of Project turbines (i.e., 50 m); it should be noted that
acoustic activity was not sampled above this height, so the activity patterns within the rotor-swept zone are
not known.
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Figure 4-8. Detection rate (number of call sequences recorded per detector-night) for
Myotis from acoustic data collected by Stantec at 19 proposed wind power projects (96
Anabat detectors) in 6 states (ME, NH, NY, OH [including the Action Area], VT, and WV)
from 2005 to 2009.

Indiana bats are opportunistic foragers, feeding on a variety of small insects. The diet of Indiana bats varies
depending upon habitat, geographic location, season, sex, and age of the foraging bat (Belwood 1979,
Brack and LaVal 1985, Kurta and Whitaker 1998). Some geographic variations in diet have been noted,
with Indiana bats from southern portions of the range consuming more terrestrial-based insects (Lepidoptera
[moths] and Coleoptera [beetles]), while those from the northern localities prefer aquatic-based insects
(Diptera [flies] and Trichoptera [caddisflies]) (USFWS 2007). Variations in diets of Indiana bats may occur
from year to year within the same colony, and Indiana bats may take advantage or be “selectively
opportunistic” when other types of insects are plentiful (Murray and Kurta 2002).

Nightly foraging activity is usually interrupted by periods of rest, referred to as night roosting. Most Indiana
bats use trees as night roosts (Butchkoski and Hassinger 2002, Murray and Kurta 2004), although they
occasionally utilize artificial roosts or “bat boxes” (Butchkoski and Hassinger 2002), concrete bridges
(Kiser et al. 2002), or other structures. Night roosts are thought to provide Indiana bats a resting place
between foraging bouts, promote digestion and energy conservation, provide retreats from predators and
inclement weather, provide places to ingest food transported from nearby feeding areas, function as
feeding perches for sit-and-wait predators, and serve as places to promote social interactions and
information transfer (Ormsbee et al. 2007).
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4.4.5 Home Range

Indiana bats are thought to occupy distinct home ranges (Garner and Gardner 1992), or areas in which
they engage in several important behaviors such as foraging, commuting, nightroosting, and drinking.
Relatively few studies have described home ranges for Indiana bats and have often based home range
estimates on a small number of individuals. Given the challenges of tracking a rapidly moving animal over
large geographic areas, it is difficult to estimate home range. Further limiting the value of home range
estimates is the fact that different methods of home range estimation (i.e., MCP, adaptive or fixed kernel
methods) can affect the size and shape of estimated home ranges, limiting comparability among studies
(Lacki et al. 2007). Despite these limitations, home range estimates can provide meaningful information
about how bats are using available habitat.

Home range size varies between the sexes and with varying reproductive status of females (Lacki et al.
2007). The average home range size for 1 adult male and 11 adult female Indiana bats captured in 2008
and 2009 in the tri-county area (1,256 ha = 900 ha [3,104 ac = 2,223 ac]) was substantially larger than
other home range estimates that have been reported for Indiana bats at both hibernacula and summer
roosting areas (Table 4-3). This difference is likely at least partially aftributable to the use of differing
methods to estimate home range, which can have a large impact on estimated size (Worton 1989,
Burgman and Fox 2003, Lacki et al. 2007); therefore, variation in home range sizes reported among
different studies should be interpreted with care. Differences may also be attributable to dissimilarity in
habitat type, landscape configuration, and availability of resources among the various study areas; due to
the differences among estimates in terms of including only males, females, or both sexes; or due to
differences in seasonal timing of data collection (e.g., some described home ranges during fall swarming).

Table 4-3. Estimates of home range size (ha and ac) for Indiana bats (Myotis sodalis) by state and
method of home range estimator.

Home range size

Home range Number

Hectares Acres . Source
SD or SD or estimator of bats
State Mean SE Mean SE

Kentucky 156 101¢ 385 250¢ MCP 15 Kiser and Elliot 1996
Virginia 361 78b 892 193k MCP 11 Brack 2006
lllinois 145 18¢ 358 44 Kernel 11 Menzel et al. 2005
Missouri 667 994b 1,648 2,456° MCP 9 Rommé et al. 2002
Indiana 335 66¢ 828 163¢ Kernel 11 Sparks et al. 2005a
Vermont 83 82>k 205 203k Kernel 14 Watrous et al. 2006

@ unknown
b standard deviation
¢ standard error

4.4.6 Fall Swarming and Roosting

Indiana bats start arriving at hibernacula during late August and fly around the entrances in an attempt to
find mates, a phenomenon referred to as “swarming,” typically a multi-species event (Cope and Humphrey
1977). Male Indiana bats typically remain active longer during autumn than do females. Once arriving at
hibernacula, females may only remain active for a few days, whereas males remain active, seeking mates
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intfo late October and early November (with exact timing varying with latitude and annual weather
conditions).

Fall roosting occurs in conjunction with swarming activities of the Indiana bat and usually occurs outside of
the hibernaculum during this period (i.e., bats will day roost in trees and fly to their hibernaculum at night).
However, clusters of active Indiana bats have been observed in caves at night roosting during swarming
events (Gumbert et al. 2002). The maximum distance between identified roost trees and associated
hibernacula varies among telemetry studies conducted during the fall roosting and swarming season. At 2
small P3 hibernacula in KY, Indiana bats roosted primarily in dead trees on solar exposed upper slopes
and ridgetops within 2.4 km and 4.1 km (1.5 mi and 2.5 mi) of the cave entrances (Kiser and Elliott 1996,
Gumbert 2001). In MI, Kurta (2000) tracked 2 male Indiana bats to roost trees located 2.2 km and 3.4 km
(1.4 mi and 2.1 mi) from a P4 hibernaculum. In VA, all roost trees identified from 8 male and 3 female
Indiana bats were within 1.4 km (0.6 mi) of a P3 hibernaculum, though the author noted that bats traveling
outside of the study area (defined as the north side of a 3.2 km circle, centered on the hibernaculum) were
not able to be located (Brack 2006). In PA, a male Indiana bat twice traveled 14 km (9 mi) from the
hibernaculum where it was captured (USFWS 2007). In MO, radiotagged individuals traveled maximum
distances of 6.4 km (4.0 mi) away from the nearby hibernaculum (Rommé et al. 2002). During telemetry
studies outside Wyandotte Cave in IN, 2 females were relocated 30.7 km (19.1 mi) away from the cave
(Hawkins et al. 2005, USFWS 2007).
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Figure 4-9. Population size of local hibernaculum and maximum distance traveled to
roost trees from 7 fall swarming studies in VA, KY, IN, MI, MO, and PA (Brack 2006,
Gumbert 2001, Hawkins et al. 2005, Kiser and Elliot 1996, Kurta 2000, Rommé et al.
2002, USFWS 2007).

Most telemetry studies conducted during fall swarming have occurred outside of hibernacula with small
populations of Indiana bats. The long distances traveled by Indiana bats studied near Wyandotte Cave
seem to suggest that use of habitat during fall swarming may change with hibernacula size (Hawkins et al.
2005). Thus, as the density of Indiana bats swarming outside of the hibernaculum increases, Indiana bats
may need to move farther from the site to find available roost and prey resources. Despite the lack of data
collected at moderately sized hibernacula (i.e., P2), a pattern of increased foraging distances with
increased hibernating populations is apparent in the data collected for the aforementioned studies (Figure
4-9). This relationship is primarily being driven by the single study conducted outside of a P1 hibernaculum
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(Hawkins et al. 2005, conducted near Wyandotte Cave, IN); additional swarming studies conducted at
moderately sized hibernaculum would further elucidate this relationship. However, these data represent the
best available information on foraging and travelling patterns of Indiana bats during fall swarming.

Kiser and Elliott (1996) found that during swarming, Indiana bats in KY used day roosts under the
sloughing bark of trees near caves and traveled to the cave entrance each night. Few data are available on
the roosts used by swarming Indiana bats, but roosts used by Indiana bats in KY tended to be smaller in
size than roosts used in the summer reproductive period. Roost trees used during the fall in KY ranged from
11.9 cm to 67.1 cm (4.7 in to 26.4 in) dbh, primarily located on ridgetops and upper slopes (Kiser and
Elliott 1996). Gumbert (2001) found a male Indiana bat roosting in a 6.4<m (2.5-in) dbh flowering
dogwood (Cornus florida), which is the smallest roost tree documented for the species. Species of roost
trees used in KY were similar to those used for summer roosts, with the exception of the following species
that were only documented in the fall: Virginia pine [Pinus virginiana], shortleaf pine [P. echinata], pitch
pine [P. rigida]), flowering dogwood, and sourwood (Oxydendrum arboreum) (Kiser and Elliott 1996,
Gumbert 2001).

Indiana bats tend to roost more often as individuals in fall than in summer (USFWS 2007). Roost switching
occurs every 2 to 3 days and trees used by the same individual tend to be clustered in the environment.
Similar to summer, fall roost trees most often are in sunny forest openings created by human or natural
disturbance (USFWS 2007). Indiana bats show strong site fidelity (especially females) and typically return
to the same hibernacula year after year (Hall 1962, LaVal and LaVal 1980, Gumbert et al. 2002), but
switching between different hibernacula does occur. Hall (1962) reported Indiana bats apparently
switching between hibernacula: 20 Indiana bats (n = 15 females, 5 males) banded in 1 hibernaculum were
recovered in a different hibernaculum in subsequent winters, with distances between caves ranging from 2
mi to 320 mi. More recently, a female Indiana bat that was captured emerging from the South Penn Tunnel
in Bedford County, PA, in the spring of 2007 was recaptured in winter 2009-2010 at Hellhole Cave in
Pendleton County, WV, a distance of approximately 138 km (86 mi) (C. Butchkoski, PGC, personal
communication and C. Stihler, WV Department of Natural Resources, personal communication). Similarly,
an Indiana bat captured during swarming at the Hartman (or Canoe Creek) Mine in Blair County, PA, in
fall 2007 was captured in a cave in Tucker County, WV, in winter 20092010, a distance of
approximately 214 km (133 mi) (C. Butchkoski, PGC, and C. Stihler, WVDNR, personal communication).

4.5 Current Threats

As stated previously, the Indiana bat was listed as endangered in 1967 (32 Fed. Reg. 4001, 11 Mar
1967). Pursuant to Section 4 of the ESA a species may be listed as endangered or threatened because of
any of the following 5 factors;

1) The present or threatened destruction, modification, or curtailment of its habitat or range;
2) Over utilization for commercial, recreational, scientific, or educational purposes;

3) Disease or predation;

4) Inadequacy of existing regulatory mechanisms; and

5) Other natural or man-made factors affecting its continued existence (16 U.S.C. § 1533

(a)(T).

Recovery of Indiana bats initially focused on minimizing disturbance at hibernacula, and efforts were made
to protect all major hibernacula in the years following its listing. Despite this protection, the species
continued to decline in number, suggesting that issues with its summer range or other factors were also
contributing to its decline (USFWS 2007).
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Current threats that influence recovery efforts for the Indiana bat include habitat destruction and
degradation, disturbance at hibernacula, and disease. Threats to the Indiana bat vary during its annual life
cycle. Factors that may influence the Indiana bat's vulnerability include energetic impacts caused by
disturbance to roosting areas (both at hibernacula and maternity colonies), availability of hibernation and
summer roosting habitat, and connectivity of suitable habitat. Life history characteristics such as obligate
colonial roosting, early and rapid parturition of young, and necessary conservation of fat reserves during
hibernation may intensify their susceptibility to these disturbances.

4.5.1 Loss or Degradation of Summer, Migration, and Swarming Habitat

Loss of forested habitats used by Indiana bats during the summer season for roosting, swarming, and
feeding has been cited as a factor for endangerment (USFWS 1983). In some regions of the Indiana bat's
summer range, up fo 97% of forested habitat has been cleared (USFWS 2007). Historically, forest loss has
been primarily due to land conversion to agriculture; but currently the greatest cause of forest loss is from
urbanization and associated development (Wear and Greis 2002). Although Indiana bats will utilize forest-
agricultural edges for foraging, they have been found to avoid high-density residential areas (Sparks et al.

2005b).

Forest harvest practices can impact the suitability of Indiana bat habitat. Removing or felling roost trees
during the active period (1 Apr to 31 Oct) can cause direct injury or death to Indiana bats (Cope et al.
1974, Belwood 2002), and cutting (standing) dead trees for firewood is cited as threat to roost trees
(USFWS 1983, Krusac and Mighton 2002). Impacts to forested habitats used for maternity colonies by
Indiana bats can negatively impact reproduction. Because philopatry to maternity colonies is high (USFWS
2007), the loss of colonies due to forest destruction or degradation can have implications on reproductive
success, as females must expend energy in search for new suitable colonies (Sparks et al. 2003, Barclay et
al. 2004).

The alteration of riverine habitats can also negatively impact Indiana bat habitats (USFWS 2007).
Specifically, channelization projects can destroy riparian vegetation, which, in turn impacts foraging and
roosting habitat and insect food sources (Humphrey et al.1977, Humphrey 1992, Drobney and Clawson
1995). Migration pathways and swarming sites also may be affected by habitat loss and degradation.

Silvicultural practices such as selective harvesting and shelterwood cuts that result in the refention of dead
and dying trees have been found to increase Indiana bat roosting potential (Gardner et al. 1991b,
MacGregor et al. 1999, Ford et al. 2002). Managing forests to develop characteristics of old growth
forests will help promote suitable roosting habitats for Indiana bats (Clawson 1986 as cited by USFWS
2007, Callahan 1993, Krusac and Mighton 2002).

4.5.2 Disturbance or Destruction of Hibernating Habitat

Indiana bat hibernacula have been degraded or destroyed for many reasons (USFWS 2007). Mining
(saltpeter), cave recreation, and tourism have led to the alterations of caves that include barriers or
modifications to cave entrances (e.g., doors, gates, buildings) and destruction of cave physical
characteristics. These alterations can modify air flow patterns and temperatures, rendering caves unsuitable
or marginal for hibernating Indiana bats. A specific example of this degradation is the construction of a
building over the entrance of Coach Cave in KY, which resulted in cave temperatures increasing from 4°C
to 6°C to 11°C (39°F to 43°F to 52°F) and a decline in the population of hibernating Indiana bats from
approximately 100,000 Indiana bats to 4,500 Indiana bats (Currie 2002). Similar obstructions of airflow
and subsequent increases in cave temperatures have been documented in Indiana bat hibernacula in KY
(MacGregor 1993), IN (Johnson et al. 2002), and MO (Tuttle and Kennedy 2002).
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In addition to altering cave microclimates through alteration of airflow, cave gates and doors have been
reported to cause injury and mortality from collisions as bats exit and enter caves. Vandals have directly
killed hibernating Indiana bats, and documented mortalities have numbered in the 10,000s (Carter County,
Kentucky; Greenhall 1973, as cited by USFWS 2007). Campfires also have contributed to the direct killing
of Indiana bats at hibernacula (MacGregor 1993 as cited by USFWS 2007).

Physical disturbance to hibernating bats from human activities such as mining (saltpeter), tourism and
recreation, and research can negatively impact bats by causing them to arouse during hibernation. Because
arousal is metabolically expensive, when bats are disturbed they use fat reserves that are critical for survival
(Thomas et al. 1990, as cited by USFWS 2007). The impacts of disturbance can be manifested through
lower survival and/or reproductive rates after bats leave their hibernacula. However, it is often difficult to
document the impacts of disturbance because bats rarely experience immediate mortality from such events,
and detection of a bat’s response to disturbance is difficult to assess (Mohr 1972 and Humphrey 1978, as
cited by USFWS 2007). Although disturbance at caves was a primary concern for Indiana bats when the
species was first listed, through education and conservation activities human disturbance at caves largely
has been addressed and is not affecting Indiana bats to the degree it once was (USFWS 2009q).

Other threats to Indiana bat hibernacula include flooding and ceiling collapse at caves, either due to
mining or natural causes. Such catastrophes can have a significant effect on the Indiana bat population
because of the concentration of individuals found in relatively few hibernacula.

4.5.3 Disease and Parasites

Disease and parasites in Indiana bats are poorly understood and had not been cited as major factors in
population declines prior to the discovery of WNS in 2007 (USFWS 2007). Although rabies and parasites
contribute to mortality, the 2007 Draft Recovery Plan did not associate these diseases with the decline of
Indiana bats. WNS (discussed in Sections 4.1.1 - White-Nose Syndrome and 7.2.1 - Changed
Circumstances) was not considered a threat to Indiana bats prior to its discovery in 2007, but is recognized
in the 2009 Indiana Bat Five-Year Review (USFWS 2009aq). The disease already has caused large scale
mortality in the eastern United States and is anticipated to continue to spread to Indiana bat hibernacula in
other eastern and midwestern states. It is possible that other previously undetected diseases could impact
Indiana bats in the future, consistent with the emergence of diseases that have caused mass declines and
extinctions in other species.

4.5.4 Climate Change

Although the manifestations of climate change are expected to be complex and widely varied, several
potential negative impacts to Indiana bats may occur. Temperature increases associated with climate
change may be influencing northward range shifts that have been documented for Indiana bats (Clawson
2002, USFWS 2007; although Meretsky noted that confounding factors are clearly involved [USFWS
2007]) and predicted for little brown bats (Humphries et al. 2002). A recent analysis of 866 studies on
global warming’s effects on wildlife found that nearly 60% of species considered were already showing
shifts in the timing of specific seasonal events, such as migrations, at an average rate of 2.3 days per
decade (Parmesan and Yohe 2003, as cited in Gomberg 2008). Similarly, mismatched phenology of insect
availability relative to times of peak energy demand for Indiana bats could negatively affect reproductive
success and survival (V. Meretsky, Indiana University, personal communication as cited by USFWS 2009q).
Refer to Section 7.2.1 — Changed Circumstances for a more in-depth discussion of the potential impacts of
climate change on the Indiana bat.

4.5.5 Collision Mortality at Wind Facilities

To date, 5 Indiana bat fatalities have been documented in post-construction monitoring studies at wind
energy facilities. Two of the fatalities occurred at the Fowler Ridge wind facility in Benton County, IN,
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during the fall migration period; the first occurred in September 2009 and the second occurred in
September 2010 (Good et al. 2011). The third Indiana bat fatality occurred at the North Allegheny Wind
facility in Cambria and Blair counties in Pennsylvania'®. This fatality also occurred during the fall migration
period in September 2011. The fourth Indiana bat fatality occurred on July 26, 2012 at the Laurel
Mountain Wind Power facility near Elkins, WV2°. The fifth Indiana bat fatality occurred on the night of
October 2-3, 2012 at the Blue Creek Wind Farm in Paulding County, OH?' While it is assumed that other
Indiana bat mortality at wind facilities have occurred, these fatalities represent the only documented taking
of a federally threatened or endangered bat species at a wind facility to date. Because very low Indiana
bat mortality has been documented at wind facilities, there is a lack of direct data specific to the Indiana
bat. Therefore, the following section will discuss impacts that have been documented for bats in general
and will make inferences to Indiana bats where appropriate.

4.5.5.1 Collision Rates

Concern regarding impacts to wildlife from wind facilities focused primarily on birds prior to 2003 (Johnson
et al. 2003a). Bat fatalities were discovered in relatively small numbers beginning in the late 1990s in
conjunction with avian fatality monitoring. However, several high profile bat mortality surveys at wind
facilities on forested ridges of the Appalachian Mountains in 2003 and 2004 raised concerns about the
impacts to bats (Kunz et al. 2007a). An estimated 2,092 bats were killed at the Mountaineer Wind Energy
Center in WV between 4 April 2003 and 11 November 2003 (Kerns and Kerlinger 2004), although Arnett
et al. (2008) estimated that the total number of bats killed during 2003 could have been as high as 4,000.

Similarly high rates were estimated for 2 6-week studies conducted in 2004 at Mountaineer (1,364 to
1,980 fatalities) and Meyersdale, PA (400 to 920 fatalities) (Kerns et al. 2005; Table 4-4). In 2005, the
estimated bat mortality rate at the Buffalo Mountain, TN, wind facility (18 turbines) was the highest
documented annual rate reported in the United States to date (63.9 bats per turbine and 39.7 bats per
MW; Fiedler et al. 2007). This was an order of magnitude greater than the 2004 national average of 3.4
bats per turbine per year (Johnson 2004). Postconstruction monitoring at wind facilities in the latter part of
the decade have continued to report higher than expected levels of bat mortality at wind energy sites,

though mortality rates varied by region (Johnson 2005, Arnett et al. 2008, Gruver et al. 2009).

Bat deaths and injuries were initially thought to primarily result from the impact of physically colliding with
turbines (Johnson et al. 2004, Horn et al. 2008). However, the recent discovery that bats can be killed as a
result of decompression sickness, or barotrauma, caused by low-pressure vortices formed in the wake of
rofating turbine blades demonstrates that bats do not have to physically collide with turbines to be at risk
(Baerwald et al. 2008b). Tissue damage is caused by this rapid or excessive pressure change; pulmonary
barotrauma is lung damage due to expansion of air in the lungs that is not accommodated by exhalation.
Baerwald et al. (2008b) reported that internal hemorrhaging consistent with barotrauma was found in 0%
of bat carcasses examined, and that direct contact with turbine blades only accounted for about half of the
fatalities observed at the wind facility studied.

Bat mortalities rates are typically calculated by using the number of observed carcasses and correcting for
searcher efficiency, carcass persistence, and searchable area. Variation in bat mortality estimates among

19 See <http://www.fws.gov/northeast/pafo/>. Accessed October 2011.

20 See http://www.fws.gov/westvirginiafieldoffice/ibatfatality.html. Accessed November 15, 2012

21 See
http://www.fws.gov/midwest/News/release.cfm2rid=6048&utm_source=feedburner&utm_medium=feed&utm_campaig
n=Feed%3A+FwsMidwestNewsroom+%28FWS+Midwest+News+and+Highlights %29
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studies may be partially aftributable to differences in monitoring methodology and correction factors among
other variables

4.5.5.2 Geographic Variation

In a review of 21 studies from 19 different wind energy facilities in 5 regions of the United States and 1
province in Canada, Arnett et al. (2008) found that estimates of bat fatalities were highest at wind energy
facilities located on forested ridges in the eastern United States and lowest in the Rocky Mountain and
Pacific Northwest regions. Bat fatalities were lower and more variable among sites in the upper Midwest,
with estimates ranging from 0.2 bat per MW to 8.7 bats per MW or 0.1 to 7.8 bats per turbine (Table
4.4). However, a 2009 postconstruction study at Blue Sky Green Field in WI documented an
unprecedented, high mortality rate for the Midwest, with total estimated mortality of 40.5 bat fatalities per
turbine (35.6 bats per turbine when incidental finds were removed) or 24.6 bat fatalities per MW (21.6
bats per MW when incidental finds were removed) for the 88-turbine facility (Gruver et al. 2009); the
species composition of these fatalities will be discussed below in Section 4.5.5.2.1 — Species Distribution.
Likewise, the Cedar Ridge wind facility in WI also documented high bat mortality rates, estimated at 50.5
bats per turbine per study period (BHE 2010).

Although trends among sites within the same geographic areas have been relatively consistent, in some
cases facilities in the same geographic region have had highly variable rates. For example, in southwestern
Alberta, 3 facilities in the same geographic region had significantly different estimates of bat fatalities. Bat
mortality at Summerview (2005) was on average 14.1 times greater than Castle River and McBride Lake
(E. Baerwald and R. M. R. Barclay, University of Calgary, unpublished data as cited by Arnett et al. 2008).
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Table 4-4. Estimated bat mortality rates reported at wind-energy facilities in the United States and

Canada.
Estimated 95%
No. of no. bats confidence
Project Location Year turbines ’ . I Study period Source
ot site per interval (per
turbine/yr | no. b/t/yr)
U.S. - Midwest
21 Jul-310ct
E::lzs\';(/leree” 2008 88 35.6 30.98:51.16¢f | 2008, 15 Mar- %‘(’)V;r o al.
/ 31 May 2009
Buffalo Ridge, MN i 15 Mar-15 Johnston et al.
(Phase | 1999 73 0.26 0.06-0.46 Nov 1999 20034
Buffalo Ridge, MN . 15 Mar-15 Johnston et al.
Phoss ] 1998 143 1.62 121208 |2 0a
Buffalo Ridge, MN . 15 Mar-15 Johnston et al.
(Phase Il 1999 143 1.94 1.53-2.35 Nov 1999 20034
Buffalo Ridge, MN . 15 Mar-15 Johnston et al.
(Phase ) 1999 138 2.04 1.46-2.62 Nov 1999 2003a
Buffalo Ridge, MN . 15 Jun-15 Sep | Johnston et al.
(Phase Il 2001 143 3.26 2.25-4.48 2001 2004
Buffalo Ridge, MN . 15 Jun-15 Sep | Johnston et al.
hase Il 2001 138 2.78 1963715 | o o0
Buffalo Ridge, MN i 15 Jun-15 Sep | Johnston et al.
(Phase Il 2002 143 1.36 0.82-2.00 2002 2004
Buffalo Ridge, MN . 15 Jun-15 Sep | Johnston et al.
Phoss 1] 2002 138 13 0891775 | 0 o
. Mar-May; July-
d ’
Cedar Ridge, WI 2009 41 50.5 NR Nov 2009 BHE 2010
Sep-Nov
. 2005;Mar-May | Kerlinger et
Crescent Ridge, IL 2005/2006 33 0.18-2.67 4.36-5.46 2006: Aug al. 2007
2006
13 Apr-5 May
. . | 2010; 1 Aug- | Good et al.
Fowler Ridge, IN 2010 355 22.2 19.32:29.17 15 Oct 15 2011
2010;
Forward Energy 2008- 86 NR NR 15 Jul 2008- Drake et al.
Center, WI 2009 15 Oct 2009 2010
Kewaunee County, 1999- Jul 1999-Jul Howe et al.
Wi 2001 31 4.26 NR 2001 2002
NPPD Ainsworth, J . 13 Mar-4 Nov, | Derby et al.
NE 2006 36 1.91 0.91-3.37 2006 2007
Top of lowa, IA 2003 89 3.74-8.08¢ NR ;g(gpr-]5 Pec | Jain 2005
Top of lowa, IA 2004 89 7.19-13.149 NR ;g(ﬁfr’w Pec | Jain 2005
AVERAGE Midwest 112.2 97
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Estimated 95%
No. of no. bats confidence
Project Location Year turbines ’ . Study period Source
ot site per interval (per
turbine/yr | no. b/t/yr)
U.S. - South-Central
2007- Jul 2007-Dec )
Buffalo Gap, TX 2008 155 0.21 NR 2009 Tierney 2009
Piorkowski
Oklahoma Wind 2004- i May-Jul and
Energy Center, OK 2005 68 1.19-1.71 NR 2004/2005 O'Connell
2010
AVERAGE South 1115 0.83
Central
Eastern United States
Buffalo Mountain, 2000- . 29 Sep 2000- .
TN (Phase ] 2003 3 20.8 19.5-22 30 Sep 2003 Fiedler 2004
Buffalo Mountain, Fiedler et al.
TN (Phase Il 2005 18 63.9 Apr-Dec 2005 2007
26 Jul-10 Oct | Arnett et al.
Casselman, PA 2008 23 32.2 20.8-51.4 2008 2009
Cohocton/Dutch 804.13- 15 Apr-15 Nov | Stantec
Hill, NY 2009 50 13.8-40 3062.02 2009 2010a
Cohocton/Dutch g 4 | 26 Apr-22 Oct | Stantec
Hill, NY 2010 50 5.04-25.62¢ | 65.63-963.89 2010 2011b
. 15 Apr-31 Oct | Tidhar et al.
d 0 844
Lempster Ridge, NH 2009 12 6.21 3.08-9.84 2009 2010
. 17 Jun-15 Nov | Jain et al.
Maple Ridge, NY 2006 195 11.39-20.31 14.3-34.7 2006 2007
. 30 Apr-14 Nov | Jain et al.
Maple Ridge, NY 2007 195 15.5 14.1-17.0 2007 2009
. 5 Apr-9 Nov Jain et al.
Maple Ridge, NY 2008 195 8.2 7.49.0 2008 2009
Mars Hill, ME 2007 28 4.37 NR gg(;;przs SeP | Stantec 2008c
. 19 Apr-8 Oct Stantec
Mars Hill, ME 2008 28 0.17 NR 2008 2009
Meyersdale, PA 2004 20 25.1 20.1.32.7°¢ g(ﬁ)‘f'] 35ep | Arnett 2005
Mount Storm, WV o 18 Jul-17 Oct | Young et al.
(Phase ] 2008 82 24.2 17.1-33.1 2008 20094
23 Mar-14 Jun
Mount Storm, WV Young et al.
(Phase 1, 2009 132 28.6 18.7-40.5 & 16 Jul-8 Oct 2009b, 2010
2009
Mount Storm, WV q » 16 Apr-14 Jul Young et al.
(Phase 1, 2010 132 9.98 8.2-14.06 2010 2011
Mountaineer, WV 2004 44 377 312450 | 229135 | Armen 2005
Kerns and
Mountaineer, WV 2003 44 47 .5 31.891.6¢ 4 Apr-22 Nov Kerlinger
2003
2004
Munnsville, NY 2008 23 360 | 32.99:40.190 | 12771 N | siantec 2009¢
. 21 Apr-14 Nov | Jain et al.
. h
Noble Bliss, NY 2008 67 7.58-14.66 NR 2008 2009¢
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Estimated 95%
No. of no. bats confidence
Project Location Year turbines ’ . I Study period Source
ot site per interval (per
turbine/yr | no. b/t/yr)
. 26 Apr-13 Oct | Jain et al.
5 A5dh
Noble Clinton, NY 2008 67 3.76-5.45 NR 2008 2009
Noble Ellensburg, " 28 Apr-13 Oct | Jain et al.
NY 2008 54 4.19-8.17 NR 2008 2009d
Stetson Mountain |, 20 Apr-21 Oct | Stantec
ME (Year 1) 2009 38 211 NR 2009 2010b
Stetson Mountain I, 19 Apr-31 Oct | Normandeau
ME [Year 11 2010 17 2.48 219277 | o010 o
AVERAGE East 66.0 17.9
U.S. - West
Foote Creek Rim, 1998- ; ( 3 Nov 1998- Young et al.
WY Year | 1999 69 2.38 0-68471 131 0c11999 | 2003
Foote Creek Rim, ; ; 1 Nov 1999- Young et al.
WY Year 2 2000 69 0.63 02-2.04 31 Dec 2000 2003
Foote Creek Rim, 2001- ; ( 1 Jun 2001-5 Young et al.
WY Year 3 2002 89 0.94 0-261.13° 1 jyn 2002 2003
2006. Aug-Oct 2006, | TRC
Judith Gap, MT 2007 90 13.44 NR Feb-May, Environmental
2007 2008
AVERAGE West 74.3 4.3
U.S. - Pacific NW
and Coast
Biglow Canyon, OR | 2008 76 3.29 2.27-4.85¢ | JanDec 2008 Jzeg(’)zy et ol
. i 26 Jan-11 Dec | Enk et al.
Biglow Canyon, OR 2009 76 0.96 0.57-1.49 2009 2010
Combine Hills, OR 2004- 9 Feb 2004-8 | Young et al.
(Phase ) 2005 41 1.88 1.152.8¢ | £ b 2005 2006
High Winds, CA 2003- Aug 2004-Jul Kerlinger et
Year 1 2004 90 2.72 NR 2005 al. 2006
High Winds, CA 2004- Aug 2003-Jul Kerlinger et
Year 2 2005 70 3.63 NR 2005 al. 2006
Hopkins Ridge, WA | 2006 83 1.13 0.69-1.71< | JanDec 2006 ;‘83‘79 etal
Klondike, OR 2001- . Johnson et al.
Phose I Year 1 o000 16 1.16 0.412.12¢ | 20012002 | or
. . | Jul 2001-Dec Erickson et al.
Stateline, OR/WA 2002 399 0.954 0.646-1.312 2002 20034
. . Jan 2003-Dec | Erickson et al.
Stateline, OR/WA 2003 454 1.51 1.08-1.94 2003 2004
Vansycle, OR 1999 38 0.74 0.261.56 | 1999 Erickson et ol
2000
Wild Horse, WA 2007 127 0.7 NR JanDec 2007 | Srcksen ef .
AVERAGE Pacific 135.5 17

NW and Coast
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Estimated 95%
No. of no. bats confidence
Project Location Year turbines : . Study period Source
ot site per interval (per
turbine/yr | no. b/t/yr)
Canada
Brown and
Castle River, AB 2001- 60 0.22:0.89° NR Apr 2001-Jan | 1o lion
2002 2002
2006a
Brown and
McBride Lake, AB 2003- 114 0.47° NR Jul 2003Jun Hamilton
2004 2004
2004
Jacques
. . Apr-May, Jul- Whitford
Ripley, ON 2008 38 0.17-12.38i NR Oct 2008 Stantec Ltd.
2009
2005 Jan 2005 Brown and
Summerview, AB 2006- 39 18.49 NR 20(;06 ~Jan Hamilton
2006b
. 2006- Jul-Sep, 2006 | Baerwald
Summerview, AB 2007 39 26.32 NR & 2007 20084
Wolfe Island, ON 2009 86 1477 NR ;(J)g';f] Dec | Siantec 2010c
AVERAGE Canada 62.7 11.1
AVERAGE U.S. and 922 10.9
Canada

@ estimation unadjusted for searcher efficiency or scavenger rate

b where a range of estimated number of bats per turbine was given, the median was used to calculate average estimated number bats
per turbine per year for each region

¢ reported as 90% confidence interval

4 estimation based on study period, not per year

¢ reported as 99% confidence interval

* estimation includes incidental fatalities

9 estimation is an average of standardized search estimate and dog search estimate

h range includes estimations of 1-day, 3-day, and 7-day standardized surveys

" author did not define if estimation is calculated for fatalities per turbine/year or per turbine/study period
i estimation is a range of spring and fall study periods

NR not reported by author

4.5.5.2.1 Species Distribution

At present, fatalities of 13 of the 45 bat species present in North America have been documented at wind
energy facilities. These 11 species include: northern long-eared bat, litle brown bat, Indiana bat, eastern
small-footed bat, tri-colored bat, Seminole bat (Lasiurus seminolus), hoary bat, silver-haired bat, eastern red
bat, western red bat (Lasiurus blossevillii), Brazilian free-tailed bat (Tadarida brasiliensis), evening bat

(Nycticeius humeralis), and big brown bat (Arnett et al. 2008, USFWS 2010; Table 4-5).

Several consistent patterns have emerged with regard to the species distribution of bat fatalities at wind
facilities in North America. Three species of long distance migratory bats have been killed in the largest
proportions: the foliage-roosting hoary bat and eastern red bat and the cavity-roosting silver-haired bat
(Kunz et al. 2007b, Arnett et al. 2008). Collectively, these species comprised approximately 75% of
documented fatalities and hoary bats make up about half of all fatalities in 2008 (Arnett et al. 2008).
Silver-haired bats have been recorded more frequently at sites in western Canada, 1A, WI, and the Pacific
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Northwest relative to the eastern United States (Arnett et al. 2008, Gruver et al. 2009). Eastern red bats
have most commonly been found in eastern forested sites and in the Midwestern United States (Arnett et al.
2008). Eastern red bats comprised 61.3% and 60.9% of fatalities at Buffalo Mountain, TN from 2000 to
2003 and 2005, respectively (Fiedler 2004, Fiedler et al. 2007). The tri-colored bat also has experienced
high mortality rates and has comprised up to 25% of North America fatalities (Arnett et al. 2008).

At the 19 facilities reviewed by Arnett et al. (2008), fatalities of summer resident species, including little
brown, northern long-eared, and big brown bats, were relatively low (0% to 13.5%) with the exception of
Castle River, Alberta, and Top of lowa, IA, where litle brown bats made up nearly 25% of fatalities (Brown
and Hamilton 2002, Jain 2005). More recent post-construction studies also documented higher rates of
Myotis mortalities than the majority of studies reviewed by Arnett et al. (2008). Gruver et al. (2009)
reported a higher percentage (28.7%) of little brown bat fatalities at Blue Sky, WI, during fall 2008 and
spring 2009. Similarly, post-construction mortality studies at 3 facilities in Clinton and Wyoming counties,
NY, documented higher proportions of Myotis fatalities than those in the Arnett et al. (2008) review,
ranging from 33.3% to 55.9% (Jain 2009¢, 2009d, 200%¢), as did studies at Cohocton/Dutch Hill and
Munnsville wind facilities in central NY, 59.4% and 20.0%, respectively (Stantec 2009¢, 2010q).

Looking at the species assemblages of bats reported in aircraft strike incidents may also be helpful in
understanding use of airspace by different bat species and their relative risks of collision with objects in
their flight path. Peurach et al. (2009) compiled data from 821 bat strikes that occurred between 1997 and
2007 in 40 states and from 20 countries as reported to the United States Air Force (USAF) Safety Center. A
total of 402 bats were identified representing 25 species. Brazilian free-tailed bats comprised the majority
of bat strikes (43%), followed by red bats (21%), hoary bats (8%), Seminole bats (6%), and silver-haired
bats (4%). All of these species, with the exception of the Seminole bat (Wilkins 1987), are considered long-
distance migrants (Villa and Cockrum 1962, Findley and Jones 1964, Timm 1989, Cryan 2003). Kuhl's
pipistrelles (Pipistrellus kuhlii); not native to North America) and tri-colored bats collectively comprised 8% of
bat strikes. Myotis made up less than 0.5% of aircraft strikes. Although it has not been statistically
demonstrated, aircraft strike data suggest a connection between long-distance migrants and risks at higher
altitude.
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Table 4-5. Observed species® composition of bat mortality reported at wind-energy facilities in the United States and Canada.

HABITAT CONSERVATION PLAN

Number of fatalities (Percentage of total fatalities) Total no.
Project Location bat Source
Year EPFU LABL LABO LACI LANO MYLU MYSE  MYSO PISU TABR Other fatalities
U.S. - Midwest
Blue Sky Green Field, WI 2008 33 (17.0) 11 (5.7) 29 (14.9) 51 (26.3) 60 (30.9) 10 (5.2) 194 Gruver et al. 2009
Buffalo Ridge, MN (Phase 1,1, 11l 1998-1999 | 1 (0.5) 37 (20.1) 108 (58.7) | 6(3.3) 5(27) 6(3.3) 21 (11.4) 184 Johnson et al. 2003a
Buffalo Ridge, MN (Phase II & Ill} 20012002 | 8 (5.3) 21 (13.9) 115(76.2) | 4(2.6) 3(2.0) 151 Johnson et al. 2004
Cedar Ridge, WI 2009 15 (17.9) 12 (14.3) | 29 (34.5) 16 (19.0) 12 (14.3) 84 BHE 2010
Crescent Ridge, IL 2005-2006 6 (28.6) 6 (28.6) 8 (38.0) 1(4.8) 21 Kerlinger et al. 2007
Fowler Ridge, IN 2010 17 (3.0) 368 (62.0) 86 (15.0) 116 (20.0) 2 (0.3) 1(0.2) 2(0.3) 592b Good et al. 2011
Forward Energy Center, WI 2008-2009 12 (9.9) 14 (11.6) 34 (28.1) 36 (29.5) 12 (9.9) 13 (10.7) 121 Drake et al. 2010
Kewaunee County, WI 1999-2001 1(1.4) 27 (37.5) 25 (34.7) 13 (18.1) 6 (8.3) 72 Howe et al. 2002
NPPD Ainswoth, NE 2006 1(8.3) 1(8.3) 12 (75.0) 2(16.7) 16 Derby et al. 2007
Top of lowa, 1A 2003 3(10.0) 6 (20.0) 11 (36.7) 2(67) 9 (30.0) 31 Jain 2005
Top of lowa, IA 2004 9(11.8) 18(237) | 21 (27.6) 9(11.8) 18 (23.7) 1(1.3) 76 Jain 2005
AVERAGE Midwest 10.0 (9.8) 47.4(22.3) | 43.3(39.1) | 25.9(17.5) | 15.4(14.2) 1002)  |3.0(1.9) 8.8 (9.5) 140.2
U.S. - East
Buffalo Mountain, TN (Phase I 2005 1(0.4) 145 (60.9) | 31 (13) 18 (7.6) 41(17.2) 2(0.8) 238 Fiedler et al. 2007
Buffalo Mountain, TN (Phase ) 20002003 | 1(0.9) 69 (60.5) 11 (9.6) 2(1.8) 29 (25.4) 2(1.8) 114 Fiedler 2004
Casselman, PA 2008 4(27) 27 (18.2) | 46(31.1) 39 (26.4) 14 (9.5) 17 (11.5) 1 (0.01) 148 Arnett et al. 2009
Cohocton/Dutch Hill, NY 2009 2(2.9) 2(2.9) 12 (17.4) 11 (16.0) 41 (59.4) 1(1.4) 69 Stantec 2010a
Cohocton/Dutch Hill, NY 2010 4(6.3) 13(20.6) | 24(38.1) 9 (14.3) 11 (17.5) 1(1.6) 1(1.6) 63 Stantec 2011b
Lempster Ridge, NH 2009 2 (2.0) 3 (30.0) 4 (40.0) 1(1.0) 10 Tidhar et al. 2010
Maple Ridge, NY 2006 21 (5.4) 50 (13) 176 (45.9) | 56 (14.6) 52 (13.5) 29 (7.6) 384 Jain et al. 2007
Maple Ridge, NY 2007 17 (8.4) 20 (9.9) 100 (49.5) | 32 (15.8) 31 (15.3) 2 (1.0) 202 Jain et al. 2009a
Maple Ridge, NY 2008 7 (5.0) 16(11.4) | 61 (43.6) 26 (20.7) 24 (17.1) 3(2.1) 140 Jain et al. 2009b
Munnsville, NY 2008 1(10.0) 1(10.0) 6 (60.0) 2 (20.0) 10° Stantec 2009¢
Mars Hill, ME Year 1 2007 3(13.0) 5(21.0) 9(38.0) 4(17.0) 21 Stanfec 2008¢
Mars Hill, ME Year 2 2008 2 (40.0) 2 (40.0) 1(20.0) 5 Stantec 2009b
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Meyersdale, PA 2004 18 (6.9) 72 (27.5) 119 (45.4) 15 (5.7) 7 (2.7) 2 (0.7) 21 (8.0) 1(0.5) 262 Kerns et al. 2005
Mountaineer, WV 2004 10 (2.5) 96 (24.1) 134 (33.7) 19 (4.8) 39 (9.8) 98 (24.6) 2 (0.5) 398 Arnett 2005
Mountaineer, WV 2003 2 (0.4) 200 (42.1) 88 (18.5) 28 (5.9) 60 (12.6) 6 (1.3) 87 (18.3) 4 (0.8) 475 Kerns and Kerlinger 2004
Mount Storm, WV (Phase ) 2008 35(19.2) 57 (31.3) 30 (16.5) 18 (9.9) 1(0.5) 29 (15.9) 3(1.4) 182 Young et al. 2009a
Mount Storm, WV (Phase | & 1) 2010 3 (4.6) 16 (24.6) 24 (36.9) 9(13.8) 6(9.2) 7 (10.8) 65 Young et al. 2011
Noble Bliss, NY 2008 1(1.4) 6 (8.1) 24 (32.4) 13 (17.6) 29 (39.2) 1(1.4) 74 Jain et al. 2009¢
Noble Bliss, NY 2009 7 (19.4) 14 (38.9) 6(16.7) 6(16.7) 3(8.3) 36b Jain et al. 2010a
Noble Clinton, NY 2008 1(2.6) 9 (23.1) 11 (28.2) 13 (33.3) 3(7.7) 2(5.1) 39 Jain et al. 2009e
Noble Clinton, NY 2009 1(2.4) 19 (45.2) 11 (26.2) 11 (26.2) 42> Jain et al. 2010b
Noble Ellensburg, NY 2008 1(2.9) 6(17.7) 7 (20.6) 19 (55.9) 1(2.9) 34 Jain et al. 2009d
Noble Ellensburg, NY 2009 1(3.6) 2(7.1) 11 (39.3) 3(10.7) 10 (35.7) 1(3.4) 280 Jain et al. 2010c¢
Stetson Mountain |, ME (Year 1) 2009 2 (40) 1 (20) 1(20.0) 5 Stantec 2010b
Stetson Mountain Il, ME (Year1) 2010 2 (14.3) 5(35.7) 6 (42.9) 1(7.1) 14 Normandeau 2010
AVERAGE East 5.7 (4.6) 35.7 (20.0) | 39.6 (33.5) 15.4 (18.5) 18.2 (20.4) | 2.5(1.0) 27.9 (11.4) 4.0 (2.4) 122.3

U.S. - South-Central

Buffalo Gap 2, TX 2007-2008 5(41.7) 4 (33.3) 3(25.0) 12 Tierney 2009
Oklahoma Wind Energy Center, OK | 2004-2005 | 1 (0.9) 3(2.7) 10 (9) 1(0.9) 1(0.9) 94 (84.7) 1(0.9) 11 Piorkowski and O'Connell 2010
AVERAGE South Central 1(0.9) 3(2.7) 7.5 (25.35) 1 (0.9) 1(0.9) 49 (59) 2 (13) 61.5

U.S. - West

Foote Creek Rim, WY 1999 1(2.4) 34 (82.9) 1(2.4) 4 (9.8) 1(2.4) 41 Young et al. 2003
Foote Creek Rim, WY 2000 10 (83.3) 1(8.3) 1(8.3) 12 Young et al. 2003
Foote Creek Rim, WY 2001-2002 12 (66.7) 3(16.7) 1(5.6) 1(5.6) 18 Young et al. 2003
Judith Gap, MT 2006-2007 17 (49) 4(11) 14 (40) 35 TRC Environmental 2008
AVERAGE West 1(2.4) 18.3 (70.5) 2.3 (9.9) 2 (7.9) 5.3 (1¢) 26.5

U.S. - Pacific NW and Coast

Biglow Canyon, OR 2008 25 (50.0) 25 (50.0) 50 Jeffrey et al. 2009
Biglow Canyon, OR 2009 4 (23.5) 8 (47.1) 3(17.6) 17 Enk et al. 2010
Combine Hills, OR (Phase |) 2004-2005 13 (62.0) 8 (38.0) 21 Young et al. 2006
High Winds, CA Year 1 2003-2004 3(4.3) 45 (64.3) 22 (31.4) 70 Kerlinger et al. 2006
High Winds, CA Year 2 2004-2005 1(2.2) 17 (37.0) 2 (4.3) 26 (56.5) 46 Kerlinger et al. 2006
Hopkins Ridge, WA 2006 1(5.3) 4(21.0) 12 (63.0) 1(5.3) 1(5.3) 19 Young et al. 2007
Klondike, OR Phase | 2001-2002 3(50.0) 1(16.7) 2 (33.3) 6P Johnson et al. 2003b
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Stateline, OR/WA Year 1 2002 2(3.7) 25 (46.3) 25 (46.3) 1(1.9) 1(1.9) 54 Erickson ef al. 2003a
Stateline, OR/WA Year 2 2003 34 (45.9) 39 (52.7) 1(1.4) 74 Erickson et al. 2004
Vansycle, OR 1999 5 (50.0) 3 (30.0) 1(10) 1(10) 10 Erickson ef al. 2000

Wild Horse, WA 2007 10 (58.8) 3(17.6) 4 (23.5) 17 Erickson et al. 2008
AVERAGE Pacific NW and Coast 1545 | 2(3.3) 16.8 46.3) | 12.6(36.6) |1.8(10.2) 24 (44) 1.5(11.6) 34.9

Canada

Wolfe Island, ON 2009 13 (7.2) 44 (24.4) | 54(30.0) 36 (20.0) 13 (7.2) 20 (11.0) 180 Stantec 2010c

Castle River, AB 2001-2002 30 (57.7) 7 (13.4) 12 (23.1) 3 (5.8) 52 Brown and Hamilion 2006a
McBride Lake, AB 20032004 | 1(1.9) 47 (87.0) 1(1.9) 5(9.2) 54 Brown and Hamilton 2004
Ripley, ON 2008 5(4.2) 7 (5.8) 38 (31.7) 17 (14.2) 22(183) | 2(17) 10 (8.3) 19 (15.8) 120 Jacques Whitford Stantec Lid. 2009
Summerview, AB 20052006 | 4 (0.8) 1(0.2) 244 (45.9) 272 (51.1) 6(1.1) 5(0.9) 532 Brown and Hamilton 2006b
Summerview, AB Year 2, 3 2006-2007 | 18(1.8) 6 (0.6) 608 (61.2) 337 (33.9) 6 (0.6) 18 (1.8) 993 Baerwald 2008a
AVERAGE Canada 8.2 (3.2) 14.5 (7.8) 170.2 (52.3) | 111.7 (22.4) | 10.7 (9.9) 2(1.7) 10 (8.3) 13.0 (7.1) 321.8

AVERAGE U.S. and Canada 68(57) |20(3.3) |360(189) |468(352 |26121.1) |140(160 |24(1.2) [1.0(0.2) |209(8.9) |365(51.5 |56(7.5) 121.1

“EPFU = big brown bat; LABL = western red bat; LABO = eastern red bat; LACI = hoary bat; LANO = silver-haired bat; MYLU = little brown bat; MYSE = northern long-eared bat; MYSO = Indiana bat; PISU = eastern pipistrelle (now tri-colored bat); TABR = Brazilian (Mexican) free-tailed bat.

b Number bats found includes incidental fatalities.
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Similarly, long-distance migrants comprised the majority of fatalities at the 21 post-construction mortality
studies reported by Arnett et al. (2008). While Brazilian freetailed bats are not represented in significant
numbers in post-construction monitoring results from wind facilities to date, this is likely due to paucity of
post-construction studies within the range of this bat. Post-construction mortality studies have not been
conducted at the majority of wind energy facilities in TX or NM where large colonies of Brazilian free-tailed
bats are known to reside (Kunz et al. 2007b). High proportions of Brazilian free-tailed bat fatalities (41.3%
and 85.6% in CA and OK, respectively) were documented at the only 2 post-construction mortality studies
conducted at wind facilities within their range (Arnett et al. 2008).

In summary, it is clear that bats are being killed by wind turbines throughout the United States and Canada,
with higher mortality occurring in the eastern United States along forested ridges and some agricultural
facilities in the Midwest. Out of the 45 bat species in the United States, 11 have been documented as
fatalities at wind farm sites and studies have found that migratory bat species have constituted 75% of all
bat fatalities. Data indicated that risk for Myotis species, such as the Indiana bat, is significantly less than
other migratory bat species, although risk may vary by site, and may be influenced by geographic
variation, the habitat in which the wind turbines are sited or other factors. Indiana bats are at risk, as
evidenced by 3 confirmed fatalities and the likely occurrence of undocumented fatalities due to a lack of
post-construction monitoring or difficulty of detecting the species. However, these 3 fatalities represent the
only Indiana bat fatalities documented to date, and therefore the degree to which Indiana bats are at risk is
highly uncertain.

4.5.5.2.2 Seasonal Timing

While not all post-construction mortality studies have monitored bat mortality over the entire period in which
bats are active (generally Apr through Nov), bat fatalities consistently have been found to be episodic and
concentrated in the late summer dispersal and fall migration periods. This has been the case, with few
exceptions, across all geographic areas within which post-construction mortality monitoring has been
conducted (Young et al. 2003, Kerns and Kerlinger 2004, Johnson 2005, Nicholson et al. 2005, Kunz et
al. 2007b, Fiedler et al. 2007, Arnett et al. 2008, Gruver et al. 2009, Drake et al. 2010, Stantec 2010c).

A longterm study at Buffalo Mountain, TN, from 2000 to 2003 and 2005 documented 75% of bat
fatalities between early August and mid-September, although peaks in mortality varied slightly across years.
From 2000 to 2003, 82.4% of fatalities occurred from 16 July to 30 September, with the majority (53.8%)
occurring from 16 August to 15 September (no fatalities were documented after 31 Oct; Fiedler 2004). The
seasonality of fatalities in 2005 was similar, with 84.9% of fatalities occurring between 16 July and 30
September. The peak, however, was more concentrated in 2005, with the majority (55.9%) of fatalities
occurring between 16 August and 31 August (no fatalities were documented after 15 Oct; Fiedler et al.
2007). Bat fatality patterns at the recent Blue Sky Green Field study also documented a peak in mortality
during August and September (Gruver et al. 2009). Studies from Germany also supported this pattern of
seasonal fatality during the fall migration period (Durr and Bach 2004, Brinkmann 2006).

Bat mortality during the spring migration period has consistently been lower than mortality documented
during the fall. One noted species-specific exception to this has been documented for silver-haired bats. At
Buffalo Mountain, TN, 15 of 18 silver-haired bats (83%) were found between mid-April and early-June
2005 (Fiedler et al. 2007), although this pattern was not observed in studies conducted from 2000 to
2003 at the same site. Spring mortality of silver-haired bats was also documented, though in lesser
numbers, at Summerview, Alberta; 16 of 272 (6%) silver-haired bat fatalities were found in May and June.
These studies suggest that spring migration may be a period of risk particularly for silver-haired bats (and
not the other species of long-distance migrants [i.e., hoary bats, eastern red bats, and western red bats]) at
some wind facilities.
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Data from post-construction studies compiled by the USFWS suggest that Myotis mortality patterns are
consistent with that observed for long-distance migrants, with the majority occurring in the late summer/fall
period (Jennifer Szymanski, USFWS, and Megan Seymour, USFWS, personal communication). Of the total
3,433 bat fatalities documented in 26 mortality monitoring studies conducted within the range of the
Indiana bat, there were a total of 225 little brown bat fatalities (0.07%). Using 7 studies that conducted
monitoring for the spring through fall period, 8%, 34%, and 58% of Myotis fatalities occurred in the spring,
summer, and fall, respectively, with seasons defined as spring: 1 April to 30 May; summer: 1 June to 31
July; fall: 1 August to 30 November. This is similar to the proportions observed for all bat fatalities: 3%,
11%, and 86% (does not add to 100% because of rounding effects) in that most of the mortality occurred in
the fall.

While a correlation between bat mortality and pre-construction acoustic studies has not been established,
acoustic results are consistent with general bat mortality trends. Bat activity as measured by acoustic
detectors during 2002 and 2003 in TN support some seasonal pattern of bat fatalities. Bat activity levels
increased in mid-July to early August, quadrupled by mid-August, and then decreased to previous levels by
early to mid-September (Fiedler 2004). At the Maple Ridge facility in NY, Jain et al. (2007) found that bat
fatalities were low in mid-June, peaked from mid-July to mid-August, and then declined precipitously through
mid-November. Acoustic calls identified to the genus Myotis during 2008 acoustic surveys conducted for
the Project were consistent with these patterns. As shown in Figure 4-10, the majority of Myotis activity in
the initial study area was recorded during the late summer and early fall period. Average Myotis bat
activity across all detectors was 26%, 28%, and 47% in the spring, summer, and fall respectively?2.
However, 72% of summer calls occurred during the late summer dispersal period (15 July to 31 July), which
is the period of overlap when both summer foraging and migration may be occurring. These acoustic
activity patterns indicate that the majority of Myotis activity in the Action Area would occur in the late
summer and early fall period consistent with bat mortality data from other projects. This pattern may have
been more pronounced if acoustic surveys were continued beyond 3 September 2008, as other studies
have shown fall bat activity to remain high throughout the month of September (see above discussion).

22 Note that due to detector malfunction, some detectors had incomplete recordings for each season. Detectors with less
than an 80% success rate were not included in the summary of activity per season.
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Figure 4-10. Number of Myotis call sequences per night recorded at 6 Anabat detectors
deployed at 2 m (7 ft), 20 m (66 ft), and 40 m (131 fi) from 29 April to 3 September
2008 at 2 60-m (197-ff) MET towers in the Buckeye Wind initial study area (includes
Action Area as well as area to the north), Champaign County, OH. (Note: data for the
North tree detector is included in this figure; however, the detector success rate was less
than 70% with detector malfunction from 5/27 to 6/1, 7/22 to 7/29 and 8/7 to 8/17.
The proportion of late summer/fall detection rates therefore could be more pronounced.)

A further indication that the fall period represents the season with highest mortality risk is data from the
USAF compiled by the National Museum of Natural History, Smithsonian Institution. These data lend
support for the seasonal nature of bat mortality from collision with human structures. Of the 821 bat
collisions reported to the USAF aircraft from 1997 through 2007, mortality peaked during the spring and
fall, with more than 57% occurring from August through October (Peurach et al. 2009).

4.5.5.2.3 Nightly Timing

There may also be differences in the timing of mortality at finer temporal scales. It has been suggested that
nightly foraging activity of all insectivorous bats studied to date can be characterized as bimodal (Erkert
1982), the result of 2 foraging periods interrupted by night roosting (Anthony et al. 1981). This bimodal
pattern has been described as being especially apparent in lactating female bats because they must return
to maternity roosts to feed young (Swift 1980, Maier 1992). Fluctuation in insect abundance also has been
shown to follow bimodal patterns (Swift 1980), which may drive patterns of nightly activity observed for
bats (Racey and Swift 1985, de Jong and Ahlén 1991).

Bat activity monitored in acoustic studies conducted at Buffalo Mountain, TN, documented a bimodal
pattern of nightly activity during some years of study, but not in others (Fiedler 2004). Erkert (1982)
postulated that insectivorous bats would be unlikely to follow the usual bimodal pattern under conditions of
low prey density which would cause bats to forage more continuously throughout the night. Thus, Fiedler
(2004) speculated the wet and cool weather conditions in 2003 may have explained why bimodal activity
was not observed during this year of study, compared with the bimodal pattern observed in 2002.
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Another possible explanation for deviations from Erkert's (1982) bimodal foraging activity theory could be
related to species-specific patterns. Nightly activity of Myotis as determined from 34,030 Myotis call
sequences recorded during acoustic surveys conducted by Stantec (described in detail in Section 4.4.4.2 -
Foraging and Traveling Behavior) showed more of a unimodal pattern of activity. Hours after sunset were
calculated as the difference between the timestamp on each acoustic file and the sunset time for that unique
date and location with seasons defined as spring 1 April to 31 May; summer 1 June to 31 July; and fall 1
August to 31 October. Figure 4-11 (Stantec unpublished data 2010) showed Myotis activity peaking
during the period from the first 1 hr to 6 hr after sunset and declining steadily thereafter. The observed
pattern was apparent during all seasons but most pronounced during fall.
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Figure 4-11. Number of Myotis call sequences recorded using 96 Anabat detectors
during acoustic surveys from 2005 to 2009 at 19 proposed wind power facilities in ME,
NH, NY, OH, VT, and WV.

Few studies have attempted to determine the timing of fatalities within a given night due to the difficulty of
determining exact time of death. Fiedler et al. (2007) assessed hourly timing of fatalities for all species
during searches on a few nights within a peak mortality window. There was no apparent hourly periodicity
of bat mortality. However, small sample size and number of nights monitored may have obscured any
existing hourly patterns.

Data from bat strikes with USAF aircraft may provide useful information in the absence of timing information
associated with post-construction mortality monitoring. Of 174 bat strikes with USAF aircraft in the United
States from 1997 to 2007 for which time and place of impact were known, more than 84% occurred
between 1901 and 0200 (Peurach et al. 2009). As previously discussed, the majority of these bat strikes
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occurred during the spring and fall migratory periods and are, therefore, presumably related to patterns of
activity during migration rather than during summer foraging.

4.5.5.3 Behavioral Risk Factors

It is not well understood why long distance migratory species appear to be most at risk from wind turbines
(Howe et al. 2002, Cryan and Brown 2007, Kunz et al. 2007a) or why there are higher levels of mortality
in the fall migration period compared to the spring. There are several hypotheses that suggest certain
migratory and/or mating behaviors unique to migrant species make them more susceptible to collision with
wind turbines, especially during the fall migration period (Cryan and Brown 2007). long distance
movements may result in greater exposure to wind facilities over a larger area. Hoary bats do not hibernate
in caves but instead perform cross-continental migration movements to winter in warm climates (Cryan
2003, Cryan et al. 2004, Cryan and Brown 2007). Silver-haired bats have also shown movement at the
continental scale, although migration patterns may differ between western and eastern groups (Cryan

2003).

Collision risk may also be elevated in migrating bats because they may travel without or with reduced use
of echolocation (Van Gelder 1956, Griffin 1970, Crawford and Baker 1981, Timm 1989, as cited by
Johnson and Strickland 2003, Johnson et al. 2003a, 2003c). There is evidence that bats use vision rather
than echolocation to navigate during long-distance flights (Mueller 1968, Williams and Williams 1970,
Fenton 2001 as cited by Johnson and Strickland 2003) which may make it more difficult to maneuver
effectively around turbines. Cryan and Brown (2007) suggested mating behavior may play a role in
elevated risk to hoary bats. Migrating hoary bats, and perhaps other species of Lasiurines, may orient
toward and congregate around the tallest, most highly-visible landscape structures during the fall to locate
potential mates.

Bats may follow different migration routes or patterns during the spring versus fall, similar to avian
migration patterns (e.g., Cooke 1915; Lincoln 1950; Richardson 1974, 1976 as cited by Johnson and
Strickland 2003). Hoary bats have been observed flying in clusters during the fall, compared to more
scattered formations during the spring (Zinn and Baker 1979 as cited by Johnson and Strickland 2003). It
also has been suggested that late-summer and early-fall peaks in mortality could be associated with
increased numbers of volant juveniles who suffer higher mortality due to lack of experience, yet results of
monitoring studies generally do not support this hypothesis (Arnett et al. 2008).

4.5.5.3.1 Flight Behavior

Morphological differences that affect flight characteristics, foraging habitat selection, and flight height
(Aldridge and Rautenback 1987) have been suggested to influence collision risk. Bat species assemblages
and activity levels have been found to vary by vertical strata and habitat types because wing morphology
affects maneuverability within structural clutter (Norberg and Rayner 1987, Crome and Richards 1988,
Bradshaw 1996, Lance et al. 1996, Kalcounis et al. 1999, Hayes and Gruver 2000, Menzel et al. 2000).

Species within the genus Myotis have average to low wing loading and a low aspect ratio, which allows
for slow but agile flight (Norberg and Rayner 1987). This agility allows Myotis to forage in more cluttered
environments. In a study conducted by LaVal et al. (1977) in MO, gray, little brown, northern long-eared,
and Indiana bats all foraged in relatively cluttered environments to varying degrees. Gray bats foraged in
riparian areas and over water, while little brown bats foraged along forest edges and within the forest.
Both northern long-eared and Indiana bats were clutter foragers and foraged in forested areas, but Indiana
bats foraged primarily in the canopy, while northern long-eared bats foraged below the canopy but above
the understory shrub layer, suggesting vertical stratification of resource use.
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In contrast, hoary and red bats have relatively high wing loading and aspect ratios and are thus adapted
for fast, relatively unmaneuverable flight, which necessitates foraging in open areas with limited vegetative
clutter (Farney and Fleharty1969, Barclay 1985, Norberg and Rayner 1987). Barclay (1985) described
hoary bats as using long-range prey detection and pursuit foraging strategies, flying rapidly along straight
line paths in open areas and using echolocation calls designed to detect insects at a distance. Similarly,
LaVal et al. (1977) found that hoary and red bats tended to forage in open areas away from forest clutter,
including high over the forest canopy and open fields.

While the lack of maneuverability may be an explanation for the disproportionate mortality rates for these
species at wind facilities, it is unlikely that it is the only reason. These morphological differences primarily
influence foraging behavior and their influence on migratory behavior is unknown. Species with similar
morphological characteristics and flight behaviors as hoary and red bats, such as big brown bats (Barclay
1985, Menzel et al. 2005), have not experienced similar mortality rates at wind facilities (Arnett et al.
2008). Menzel et al. (2005) reported significantly greater big brown bat activity levels above the forest
canopy than within or below it. Conversely, silver-haired bats have experienced relatively high rates of
mortality at wind facilities, yet they fly slowly, are highly maneuverable, use echolocation calls that support
a shortrange foraging strategy, and are more commonly detected at ground level than hoary bats (Barclay
1985).

4.5.5.3.2 Flight Height

Although relatively little is known about the foraging behavior of bats during migration, flight altitude is
likely an important factor contributing to collision risk for different species. Eastern red bats were visually
observed flying during the day from 46 m to 140 m (151 ft to 459 ft) agl over Washington, D.C. (Allen
1939 as cited by Johnson and Strickland 2003). High altitude flights of Brazilian free-tailed bats have been
documented in several publications (Williams and Williams 1967, Williams et al. 1973). Brazilian free-
tailed bats have been recorded as high as 1,500 m (4,921 ff) while foraging on migrating insects
(McCracken et al. 1996, 1997 as cited by Fiedler 2004).

Increased efforts to track bat collisions with aircraft have improved our knowledge of bat flight altitudes.
Williams and Williams (1967) and Linnell et al. (1999) suggested most bat strikes with aircraft occurred at
heights less than 300 m agl during take-off and landing. Records compiled from 1997 to 2007 for bat
collisions with USAF aircraft documented bat strikes occurring as high as 2,500 m agl and showed that bat
strikes often occur at altitudes higher than previously thought (Peurach et al. 2009). Of the 147 records of
bat strikes that occurred in the United States in which the pilot recorded the altitude, 36% occurred between
300 m and 3,000 m (984 ft and 9843 ft) agl, with the average altitude reported as 345 m (Peurach et al.
2009). Peurach (2003) reported a hoary bat from a USAF strike at 2,500 m agl, which is the highest flight
altitude known for this species. Given their high flight altitudes, it is not unexpected that Brazilian free-tailed
bats comprised 43% of strikes with USAF aircraft (Peurach et al. 2009).

Myotis flight heights generally are thought to be low relative to long-distance migrant species. Bat strike
data with USAF aircraft for Myotis support this assumption, as only 1% of USAF bat aircraft strikes were
reported for Myotis from 1997 to 2007. Similarly, Williams and Williams (1967) did not report any Myotis
in aircraft strikes at a study at Randolph Air Force Base, TX, despite observations of Myotis flying around
buildings and light sources. Based on the 10-year USAF bat-strike database, Peurach et al. (2009) posited
that it is likely that the bats struck by aircraft are flying in more open space and at greater heights while
migrating or feeding, and locally common, resident bats infrequently encounter flying aircraft.

This is consistent with observations of Myotis flight altitudes in other studies. A PA study examined the
influence of canopy height and structure on flight behavior (among other things) of a maternity colony that
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was largely composed of litle brown bats, but also included Indiana bats (Russell et al. 2008). There were
a total of 26,442 observations over 9.2 hr of bats crossing a heavily trafficked highway en route to
foraging areas. Bats used canopy cover when approaching the highway from roosts, fewer bats crossed in
areas lacking canopy cover, and bats crossed lower and closer to traffic where adjacent canopy was low
(€6 m; 20 fi). During the same study, more than 1,700 observations of bats crossing a mowed field (55 m
[180 ft] wide) revealed that the vast majority of commuting individuals flew less than 2 m (7 ft) agl. Other
studies have also documented Indiana bats flying relatively low to the ground while foraging (i.e., between
2 mand 30 m [6 ftto 100 ft.] agl, Humphrey et al. 1977, Brack 1983, Gardner et al. 1989).

Data regarding the height Indiana bats fly during migration are severely lacking, but there are 2 emerging
viewpoints based on anecdotal and empirical data compiled by the USFWS (USFWS 201 1a): Indiana bats
fly at or below tree canopy height, and they fly considerably higher than tree canopy height. L. Robbins
(Missouri State University, personal communication as cited in USFWS 2011a) argues that detection of
Indiana bats above 10 m (33 f) is rare during any part of their active season. Turner (2006) suggested that
migrating Indiana bats may be flying low to the ground based on radio telemetry data from over 20
Indiana bats emerging from PA hibernacula, 1 of which was documented flying under Interstate 80 (I-80).
Similarly, based on observations of over 100 Indiana bats tracked during spring and fall migrations, J.
Chenger (BCM, personal communication) suspected migrating Indiana bats were flying low to the ground
based on aircraft and ground telemetry data. This is also consistent with acoustic data collected by Stantec,
presented in Section 4.4.4.2 - Foraging and Traveling Behavior, which found Myotis activity at 50 m (164
ft) was about 3% of activity at ground level.

However, the reliability of these data is uncertain because acoustic studies may not detect higher flying bats
and while radio telemetry can detect higher flying bats, it cannot distinguish flight height. Additionally,
radio telemetry studies to date have largely been conducted in the east and Indiana bat flight behaviors
observed in these studies may not hold true for Indiana bats in other regions that likely migrate across large
expanses of open terrain. Although it is not known if migrating Indiana bats follow certain landscape
features, given the long migratory distances documented for Indiana bats in the Midwest RU, it is likely that
Indiana bats have to fly over areas devoid of tree canopy during some portions of their journeys which may
necessitate different flying behaviors. Further, Indiana bat researchers, V. Brack and D. Sparks (as per M.
Seymour, USFWS, personal communication), have observed Indiana bats above tree canopy,
approximately 60 m to 90 m (200 ft to 300 ft) agl.

Despite these uncertainties, several lines of evidence together point towards Myotis flying at relatively low
heights, compared with species of long distance migrants. Observations from radio telemetry migration
studies (J. Chenger, BCM, personal communication, Turner 2006), summer foraging observations (LaVal
and LaVal 1980, Russell et al. 2008, others), aircraft bat strike data (Peurach et al. 2009), acoustic studies
associated with pre- and post construction studies at wind facilities (Stantec unpublished data, Reynolds
2006, Fiedler 2004), morphological characteristics (i.e., low aspect ratio and high wing loading), and
echolocation call signatures adapted to cluttered environments (Saunders and Barclay 1992) all point
towards Myotis flights predominately occurring below the rotor swept zone during migration and summer
foraging and traveling activities. These low flight heights may help explain why Myotis are reported less
frequently colliding with wind turbines (Arnett et al. 2008), aircraft (Williams and Williams 1967, Peurach
et al. 2009), and other tall anthropogenic structures (discussed in detail in Section 4.5.5.6 - Bat Collision
with Other Structures) than other groups of bats, particularly long-distance migrants.
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Bat Attraction to Wind Facilities

Bats may be killed in higher than expected numbers at wind facilities because they are aftracted to turbines
or some other feature, or combination of features. Horn et al. (2008) observed the flight altitude, direction,
and types of flight maneuvers of bats, birds, and insects at night during nightly 9-hr sessions of thermal
infrared (TIR) video. Bats were observed actively foraging near operating turbines, approaching both
rotating and non-rotating blades and monopoles, following or becoming trapped in bladetip vortices,
investigating various parts of the turbine with repeated fly-bys, and being struck directly by rotating blades.
According to Horn et al. (2008), bats observed in the study may have been investigating the turbines as
roosting, foraging or mating sites. Thus, risk of collision or barotrauma could disproportionately affect bats
that may be flocking to turbines in association with mating behavior (Cryan and Brown 2007, Horn et al.
2008) or for foraging or roosting purposes (Horn et al. 2008).

Other theories as to why bats may be attracted to wind facilities exist; however, to date there are few
empirical data to enable further understanding of these assumptions. Kunz et al. (2007b) proposed 11
hypotheses to explain where, when, how, and why insectivorous bats are killed at wind energy facilities.
Several of these included ideas about possible attraction.

e Llinear corridor hypothesis- wind energy facilities constructed along forested ridgetops create
clearings with linear landscapes that are attractive to bats;

e Roost aftraction hypothesis- wind turbines attract bats because they are perceived as potential
roosts;

e Llandscape attraction hypothesis- bats feed on insects that are attracted to the altered landscapes
that commonly surround wind turbines;

e Heat attraction hypothesis- flying insects upon which bats feed are aftracted to the heat produced
by nacelles of wind turbines;

e Visual aftraction hypothesis- nocturnal insects are visually attracted to wind turbines; and

e Thermal inversion hypothesis- thermal inversions create dense fog in cool valleys, concentrating
both bats and insects on ridgetops.

Few data are currently available to either support or refute the hypotheses put forward by Kunz et al
(2007b). However, in their study of ultrasound emissions from a variety of wind turbines as a potential
attractant to bats, Szewczak and Arnett (2006) found evidence to suggest that the “acoustic attraction
hypothesis” is not playing a significant role in aftracting bats toward wind turbines with consequential
fatalities from rotor strikes (see additional discussion of the effects of sound produced by turbines in Section
5.1.2.1 - Sound from Operating Turbines).

4.5.5.4 Influence of Weather

Bats are known to suppress their activity during periods of rain, low temperatures, or strong winds (Erkert
1982, Adam et al. 1994, Erickson et al. 2002, Russo and Jones 2003). Weather variables such as wind
speed, temperature, and barometric pressure have been found to influence bat activity and mortality rates
at some wind facilities. Of the 21 post-construction monitoring studies reviewed by Arnett et al. (2008),
studies that addressed relationships between bat fatalities and weather patterns found disproportionate
number of bats were killed on nights with low wind speed (<6 m/s) and fatalities increased immediately
before and after passage of storm fronts. Horn et al. (2008) also reported blade rotational speed was a
significant negative predictor of observed collisions with turbine blades, suggesting that bats may be at
higher risk of fatality on nights with low wind speeds. The association of bat activity with wind speed is
expected because bat flight ability is limited by wind strength, as is the flight ability of their insect prey
(Fiedler 2004). Pre- and post-construction acoustic monitoring has also documented a negative relationship
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with average nightly wind speed (Fiedler 2004, Reynolds 2006). Reynolds (2006) found bat activity to be
highest on nights with wind speeds less than 5.4 m/s during the spring migratory period at the Maple
Ridge, NY, wind facility. Bat activity levels at Buffalo Mountain, TN also showed a negative association
with average nightly wind speeds (Fiedler 2004).

Positive correlations between bat activity and temperature have been documented, both on a nightly basis
(Lacki 1984, Negraeff and Brigham 1995, Hayes 1997, Vaughan et al. 1997, Gaisler et al. 1998, Shiel
and Fairley 1998) and annual basis (O’Farrell and Bradley 1970, Avery 1985, Rydell 1991). Associations
between temperature and bat fatalities in post-construction monitoring studies have been less consistent than
for wind speed. While a correlation between temperature and bat fatalities was not documented at
Mountaineer, a positive association between temperature and fatalities was documented at Meyersdale
(Kerns et al. 2005). Pre- and post-construction acoustic surveys at wind facilities have found bat activity to
be negatively correlated with low nightly mean temperatures (Fiedler 2004, Reynolds 2006). For example,
Reynolds (2006) found no detectable spring migratory activity on nights when daily mean temperature was
below 10.5°C (50.9°F). Bat activity at Buffalo Mountain, TN, from 2000 to 2003 was most closely
correlated with average nightly temperatures among the variables considered (Fiedler 2004). This is
consistent with observations of J. Kiser (Stantec, personal communication) during 19 years of summer mist-
netting surveys in the midwestern and eastern United States. According to Kiser, bat activity predictably
declined once nighttime temperatures dropped below approximately 12°C (54.5°F). The data presented in
the studies above, and other experiences, have led to the general conclusion among experts that,”...among
all bat species...activity declines in heavy rain, high wind, and cold (some specifically mentioned
temperatures below 50°F — 55°F) — conditions that impair flight or ability to thermoregulate, or reduce insect
activity” (USFWS 201 1aq).

Unlike avian turbine collision, inclement weather (e.g., low fog or cloud ceilings or stormy conditions) does
not appear to be strongly correlated with bat mortalities. At sites in MN, WY, and TN, bat collisions with
wind turbines occurred during clear weather approximately one-third to one-half of the time (Johnson et al.
2000; Young et al. 2003; Nicholson 2001, 2003 as cited by Johnson and Strickland 2003; Fiedler et al.
2007). Consistent with this, Kerns et al. (2005) reported few bat fatalities were discovered during storms,
contrasted by high bat fatalities before and after the passage of frontal systems, especially on low wind
nights at Mountaineer and Meyersdale.

Barometric pressure, temperature, and relative humidity are all interrelated and are associated with passing
storm fronts. There is some evidence that higher barometric pressure is associated with higher mortality.
Good et al. (2011) found that mortality increased with increasing barometric pressure; and barometric
pressure was higher than normal on the night when Indiana bat mortality occurred. However, barometric
pressure was lower than normal on the night with the most overall mortality (Good et al. 2011). Barometric
pressure was positively associated with mortality at Mountaineer and Meyersdale (Arnett et al. 2008).

Fiedler (2004) found that mortality was positively associated with average nightly wind direction. One
explanation may be that morfalities increased as wind direction deviated from the predominant,
southwestern, wind direction. Further, increased mortalities on nights with more northerly winds may be a
result of more bats moving during weather conditions conducive to migration.

The correlations between wind speed and mortality are reinforced by operational curtailment and
feathering experiments that demonstrated reductions in bat mortality by increasing the speed at which
turbines become operational, or the cutin speed. At the Casselman wind facility in PA over 2 years of
experimental study during the peak fall migration period, total fatalities at turbines operating at the
manufacturer’s specified cutin speeds were estimated to be 5.4 (2008) and 3.6 (2009) times greater on
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average than at turbines feathered at wind speeds of 5.0 and 6.5 m/s?°. Overall, 83% (95% confidence
interval [Cl] = 52% to 93%) of fatalities in 2008 and 72% (95% Cl = 44% to 86%) of fatalities in 2009 at
experimental turbines likely occurred when the turbines were operating at the manufacturer’s specified cutin
speeds. A similar feathering study in southwest Alberta, Canada (Baerwald et al. 2008a), documented a
60% reduction in fatality at turbines with cut in speeds of 5.5 m/s. A recent study in IN found that bat
fatalities were reduced by a mean of 50% (?0% Cl = 38% - 60%) at 5.0 m/s and 79% (90% Cl = 71% -
85%) at 6.5 m/s (Good et al. 2011)* when curtailment was employed. During a subsequent study at the
same facility in 2011, use of feathering and cutin speeds of 3.5 m/s, 4.5 m/s and 5.5 m/s resulted in
mean bat fatality reductions of 36.3%, 56.7% and 73.3%, respectively (Good et al. 2012)?5. According to
Arnett et al. (2010), similar reductions in mortality were reported in Germany by O. Behr (University of
Erlangen), but no further information on this study is available. Thus, this study will not be discussed further

in this HCP.
4.5.5.5 Turbine Dimensions and Lighting

Limited data suggest that turbine height may influence the risk of bat collision with wind turbines. Barclay et
al. (2007) found that turbine height potentially influenced the number of bat fatalities in their review of post-
construction mortality studies at 6 wind facilities in 7 states. While avian mortality remained constant with
turbine height, the number of bat fatalities increased with increasing turbine height; turbines with more than
65 m (213 ft) nacelle height had the highest mortality rates among bats. The authors suggest the
discrepancy between avian and bat mortality relative to turbine height could be related to differing
migratory flights heights. Somewhat consistent with this, at Buffalo Mountain mortality rates were almost 2
times as numerous at larger turbines (78 m [256 fi] nacelle height; 69.6 bats per turbine per year)
compared with that at smaller turbines (65 m [213 ft] nacelle height; 35.2 bats per turbine per year).
However, sample sizes were highly unequal (i.e., 3 smaller [0.66 MW] turbines compared with 15 [1.8
MW] larger turbines) and on a per MW basis there were fewer fatalities at larger turbines (i.e., there were
53.3 bats per MW killed at 0.66 MW turbines compared with 38.7 bats per MW killed at 1.8 MW
turbines, Fiedler et al. 2007). At the Buffalo Ridge facility, MN, taller turbines with greater rotor-swept
areas caused higher numbers of bat fatalities per turbine and per MW compared with smaller turbines

(Johnson et al. 2003a, 2004).

Limited data also suggest that rotor swept area may influence the risk of bat collision with wind turbines.
Three turbine models are operating at the Fowler Ridge Wind Facility; all 3 have the same turbine height
but each has a different rotor diameter (Good et al. 2011). Bat mortality increased with increasing rotor
diameter, and the effect was significant even after adjusting for all other coefficients tested (Good et al.
2011).

Although bats are known to aggregate near lights (e.g., street lights) to forage on insects (Furlonger et al.
1987, Fenton 1997), studies conducted to date do not indicate increased collision risk for turbines lit with
FAA-regulation red strobe lights on nacelles. While some birds were attracted to certain types of steady
burning, non FAA-regulation lights at Mountaineer (i.e., sodium vapor lighting, Kerns and Kerlinger 2004

23 There was no statistical difference in fatality reductions at the 2 cutin speeds. However, Arnett noted that “we found
litle differentiation in the amount of time different cutin speed treatments were in effect...which may explain in part why
we found no difference in bat fatalities between the two treatments” (Arnett et al. 2011).

24 There was a statistical difference in reductions between these 2 treatments (Good et al. 2011).

25 This data was not used to calculate estimated take in Section 5.1.2.6 — Collision/Barotrauma Mortality because it
was not available at the time the Draft HCP was completed and because it includes a range of cutin speeds that are
not included in the Proposed Action.
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as cited by Kerns et al. 2005), data from post-construction mortality studies at Mountaineer and Meyersdale
did not indicate a difference in bat fatalities at lit and unlit turbines (Kerns et al. 2005). This is supported by
other post-construction mortality studies (Erickson et al. 2003a, as cited by Johnson and Strickland 2003,
Johnson et al. 2003q, Fiedler et al. 2007), as well as the Horn et al. (2008) TIR camera study that found
no significant difference in bat activity at lit and unlit turbines. While no studies to date indicate increased
collision risk at lit turbines, controlled studies comparing fatalities at red and white FAA lights have not been
conducted and response to white lights is unknown (Arnett et al. 2008).

4.5.5.6 Bat Collision with Other Structures

Bat collisions with aircraft have been reported since 1967 (Williams and Williams 1967, Martin et al.
2005, Peurach et al. 2009) and bat collisions with tall anthropogenic structures including buildings,
television and communication towers, lighthouses, fences, and power lines have been reported since 1930
(Saunders 1930, Van Gelder 1956, Zinn and Baker 1979, Avery and Clement 1972, Ganier 1962,
Gollop 1965, Timm 1989, Terres 1956, Dedon et al. 1989 as cited by Johnson and Strickland 2003,
Crawford and Baker 1981). Similar to mortality patterns at wind facilities and for bat-aircraft strikes (with
the exception of Brazilian free-tailed and Seminole bats), the majority of recorded bat collisions with other
structures has involved red, hoary, and silver-haired bats. The frequency and magnitude of fatalities
resulting from collision with tall anthropogenic structures has been lower than those observed at wind
turbines (Arnett 2005, Cryan and Veilleux 2007) and have been lower than reported bird fatalities
(Anonymous 1961, Avery and Clement 1972, Elder and Hansen 1967, Ganier 1962, Overing 1936,
Saunders 1930, Terres 1956, Timm 1989, Van Gelder 1956, Zinn and Baker 1979 as cited by Johnson
and Strickland 2003, Crawford and Baker 1981).

Studies conducted to date suggest that bats are more at risk from rotating turbines than stationary structures.
Of the 64 turbines studied at Mountaineer and Meyersdale in 2004, the only turbine with no observed
fatalities was nonoperational throughout the study period (Kerns et al. 2005). The experts agree that there
is no evidence that bats routinely collide with nonmoving blades or towers. Several cited data from specific
wind facilities noted that while dead bats are routinely found at operational turbines, they are not found at
non-operational turbines or MET towers (USFWS 2011a). MET towers searched at wind turbine sites in
WY, TN, MN, and OR resulted in no bat collision mortalities (Nicholson 2003, Johnson et al. 2003b,
Johnson et al. 2003c¢ as cited by Johnson and Strickland 2003). Conversely, avian mortality at MET towers
was 6 times higher than at wind turbines at a site in WY (Johnson et al. 2000).
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5.0 IMPACT ASSESSMENT

According fo the Section 7 implementing regulations (50 CFR Part 402.02), “effects” refer to the direct and
indirect effects of an action on the covered species or its critical habitat, together with the effects of other
activities that are interrelated or interdependent with that action, that will be added to the environmental
baseline. Direct effects are those that have an immediate effect on the species or its habitat. Indirect effects
are those that are caused by the proposed action at a later time, but still are reasonably certain to occur.
Interrelated actions are those that are part of a larger action and depend on the larger action for their
justification. Interdependent actions are those that have no independent utility apart from the action under
consideration. Cumulative effects are those from future state or private activities (i.e., nonfederal) that are
reasonably certain to occur within an action area.

The following sections describe direct, indirect, and cumulative effects to Indiana bats that are expected to
result from the 100-turbine Project, which are summarized in Table 5-1. Impacts to other bats and birds are
addressed the EIS Section 5.6 and Chapter 4 of the ABPP (Stantec 201 1a). Indiana bats are known to use
the Action Area during the summer maternity period and are expected to travel through the Action Area
during spring and fall migration (see Section 4.2.4 — Distribution in the Action Area). Based on genetic
data and data from banding/telemetry studies (refer to Section 4.4.3 — Migration), it is highly likely that
Indiana bats migrating through the Action Area are from the Midwest RU; therefore, all effects can be
evaluated as they pertain to the Midwest RU or local populations.

A conditional CECPN has been issued for 52 turbines associated with the Project. A separate OPSB
application for a CECPN (see Section 1.4.4 — Major Utility Facility Review) has been submitted for the
Buckeye Il Wind Project (see Section 2.1 — Applicant Background and Project History). This application has
been submitted by Champaign Wind LLC, a seperate EverPower subsidiary. Construction of any of the
additional turbines will not commence until the CECPN for Buckeye Il Wind Project is issued. Due to the
timelines for developing the OPSB application and HCP and uncertainty of the outcome of the CECPN
process, the level of detail provided in the OPSB application and HCP are not identical. However, ample
information has been included in this HCP to adequately assess the potential impacts to the Indiana bat (see
Chapter 5.0 — Impact Assessment) from the full 100-turbine Project. The assessment in the HCP includes a
reasonable worse case estimate of possible impacts for the 100-turbine Project and all 100 turbines will be
constructed within the Action Area described in the HCP. The additional turbines, as described in the
Buckeye Il Wind Project OPSB application, will not result in a greater impact to the Indiana bat than what is
described and analyzed in this HCP.

5.1 Direct Effects

5.1.1 Direct Effects - Construction and Decommissioning
5.1.1.1 Noise, Vibration, and Disturbance

Temporary increases in disturbance, such as noise, human activity, and vibrations from equipment are
expected fo result from construction and decommissioning activities. Noises associated with these activities
will include sounds associated with diesel-powered earthmoving equipment such as irregular engine revs,
back up alarms, gravel dumping, and the clanking of metal tracks (Hessler 2009). Construction activities
are expected to occur during daylight hours throughout the year, although timing will favor non-inclement
weather and activity is therefore likely to be heaviest during the spring, summer, and fall, with the tree
clearing to be conducted between 1 Nov and 31 Mar. Construction activities will regularly move from
place to place within the Action Area. The Project, including all 100 turbines, will be constructed within 1
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to 2 construction phases; each phase is expected to continue for 12 to 18 months, with potential of overlap
of the phases. The maximum potential construction disturbance at any particular location would occur over
a few days to up to a few weeks. Similarly, decommissioning activities are estimated to take place over a
limited time period, not to exceed approximately 1 year.

The distribution of construction/decommissioning activity is expected to result in limited disturbance to
Indiana bats. While none of the 100 turbines will be closer than 2.9 km (1.8 mi) to any maternity roost tree
identified in 2009, Indiana bats in the Action Area could be exposed to noise levels and vibrations that
they may not have experienced in the past if unidentified maternity roosts are located in close proximity to
construction or decommissioning activities. Some studies indicate that Indiana bats are sensitive to certain
types of disturbance. Callahan 1993 and Sparks 2003 found that Indiana bats abandoned their primary
roost trees near bulldozing activity, resulting in decreased Indiana bat abundance. Female bats in lllinois

used roosts at least 500 m (1,640 ft) from paved roadways (Garner and Gardner 1992).
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Table 5-1. Summary of direct and indirect effects to Indiana bats from the 100-turbine Buckeye
Wind Power Project, Champaign County, OH.

I . Effect Type Insignificant/  Likely to result
mpact Description - " .
Direct  Indirect discountable
Construction
Noise, vibration, disturbance X X
Vehicular collision X X
Removal of wooded habitat
Loss of roosting habitat X X
Loss of foraging habitat X X
Habitat fragmentation X X
Increased energy expenditure X X
Impacts to aquatic habitat
Reduction of aquatic insect prey X X
Reduced water availability and/or X X
quality
Increased energy expenditure X X
Operation/Maintenance
Sound from Operating Turbines X X
Lighting X X
Vegetative Control X X X
Collision with Vehicles X X
Collision/barotrauma Mortality X
Decommissioning
Noise, vibration, disturbance X X
Collision with Vehicles X X
Impacts to aquatic habitat
Reduction of aquatic insect prey X X
Reduced water availability and/or X X
quality
Increased energy expenditure X X
Mitigation
Tree Planting X X
Noise, human activity, disturbance X X
Collision with Vehicles X
Invasive Species Control X X
Tree Girdling X X
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Construction-related activities may disturb Indiana bats that roost or forage in habitat ranked as Category
1, 2, or 3 located near turbines, roads, transmission lines, or lay-down areas. However, construction and
decommissioning activities are not expected to be concentrated near high quality Indiana bat roosting and
foraging habitat, as they will take place within a very small proportion of this habitat available to Indiana
bats in the Action Area.

Some studies suggest that Indiana bats may be able to tolerate loud noises and seemingly disturbing
activities; Indiana bats used roosts near Interstate 70 (I-70) and in close proximity to the Indianapolis
Airport, including a primary maternity roost tree that was located 600 m (1,970 f) south of I-70. The
colony occupied this maternity roost tree despite constant high levels of noise from 70 and airport
runways. However, their use of this seemingly suboptimal area could have been due to lack of a more
suitable roosting area away from noise and disturbance, as the surrounding area was highly fragmented
with limited forested habitat remaining (USFWS 2007).

Additionally, some studies suggest that Indiana bats shift their centers of activity to avoid disturbance. As
discussed in Section 5.2.1.1 — Wooded Habitat Removal, Indiana bats frequently shift roosts (Kurta et al.
2002, Kurta 2005) and have been known to shift their centers of activity in response to changing resources
(Kurta and Murray 2002, Kurta et al. 2002, Carter 2003). Indiana bats have been documented shifting
their centers of activity by up to 4.8 km (3.0 mi) (T. Carter, Ball State University, personal communication)
and have been documented traveling up to 6.0 km (3.7 mi) between roosts (Carter 2003). These findings
provide support that Indiana bats can shift their summer activity centers relatively large distances when
needed.

Construction/decommissioning activities will occur largely in agricultural areas where the sounds of
tractors, trucks, and other agricultural machinery are commonplace. While Project construction activities
may be longer in duration and are not exactly the same as agricultural activities, Indiana bats in the Action
Area may already be used to roosting in proximity to loud, temporary noises and human activity associated
with agricultural activities.

If construction-related activities cause injury to individuals that significantly alters their behavior patterns, this
constitutes “harassment” under Section 9 of the ESA. However, as previously described, noise, vibration, or
disturbance associated with construction and decommissioning activities is expected to occur in a very small
portion of the Indiana bat suvitable habitat available in the Action Area (0.8% of areas designated as
Categories 1 — 3). Any shifts in activity that may occur are expected to be temporary, since construction
activity is not likely to exceed a few weeks at any one location, and Indiana bats should be able to resume
normal activities in vacated areas after construction has subsided. Thus, negative physiological effects such
as increased energy expenditure and lost reproductive fitness are expected to be insignificant or
discountable (i.e., too small to be detectable or measurable).

5.1.1.2 Collision with Vehicles

Although bats are very agile flyers, there is evidence that bats (including Indiana bats) can be killed by
collision with vehicles. A single Indiana bat fatality along with multiple little brown bat fatalities were
documented over a 36-day study resulting from presumed collision with vehicles on U.S. Route 22 in PA
(Russell et al. 2008). These mortalities were associated with a highway located along a narrow road
corridor (20 m [66 ft]) surrounded by forested habitat, between an active little brown bat maternity colony
and a core foraging area. However, the highway traffic that was the subject of the Russell et al. (2008)
study is very different from the traffic that will result from construction activities for the Project.
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Vehicle activity associated with the Project will include large, slow moving construction vehicles that will
make trips in and out of the Action Area along local and state roads that already support significant traffic.
Maijor Project components, including sections of the turbines and construction materials (such as concrete),
would be delivered to active construction areas via truck. These components would arrive via 70, and/or
US Route 33 and deliveries to the Action Area would be via US Route 36 and State Route (SR) 56, with
other state and local roads used to access specific turbine sites or other Project facilities. Similar roads
would be used to take Project components out of the Action Area during decommissioning.

Unlike the Russell et al. (2008) study, construction vehicles will not make frequent trips within road corridors
that are likely to function as Indiana bat foraging or traveling corridors. Rather, vehicular activity will be
spread throughout the Action Area (see access road layout in Figure 1-1), with temporary concentrations of
activity near turbines being constructed. Additionally, the small amount of increased vehicular traffic
associated with Project construction of the 100-turbine Project will occur over a limited time period,
estimated to be between a total of 1 to 3 years between 1 or 2 construction phases, which would only
partially include the Indiana bat active period and would occur mostly during day-light hours when Indiana
bats are not flying. Similarly, decommissioning activities are estimated to take place over a limited time
period, not to exceed approximately 1 year.

As a result of the factors discussed above, mortality of Indiana bats caused by vehicle strikes with
construction or decommissioning vehicles is not likely. Thus, it is anticipated that vehicular traffic associated
with the Project will result in direct effects that are insignificant and discountable and not expected fo rise to
the level of take.

5.1.2 Direct Effects - Operation and Maintenance
5.1.2.1 Sound from Operating Turbines

There is a potential for increased ambient sound generated by wind turbines to impact wildlife that reside
within or near wind facilities. Operating wind energy facilities raise background sound levels, although the
sound footprint of a given facility will vary based on turbine design (i.e., size and operating specifications)
and existing ambient sound levels. The influence of turbine-generated sound on wildlife also varies with the
auditory perception of the species exposed to the increased sound and the extent to which their life history
strategies depend on sound.

Several studies investigating the effects of activities associated with high levels of anthropogenic noise (e.g.,
roads, oil and gas infrastructure, aircraft overflights) have documented effects to animal behavior,
population demographics, and community composition in the vicinity (Barber et al. 2010). However, these
noise sources generally produce a much higher sound level than would be expected to be produced by
wind turbines. Also, because few of these studies isolated noise from other possible causes (e.g., road
mortality, visual disturbance, chemical pollution, habitat fragmentation, increased predation, and invasive
species along edges), the independent contribution of anthropogenic noise is uncertain (Barber et al.
2010). Despite the difficulties of isolating the effects of noise from other causal factors, recent studies
provide support that increased ambient noise levels from human activities can interfere with animal
perception of sounds and can impede acoustical communication, predator-prey interactions, reproductive
success, and time-energy allocation (Barber et al. 2010).

Little is known about the effects to Indiana bats, or bats in general, from increases in ambient sound
generated by wind turbines. Studies have shown that gleaning bats, or those that rely on prey-generated
sounds fo capture prey on the ground or foliage surfaces (Neuweiler 1989), are susceptible to the masking
effects of sound emissions. A radiotag study showed that a gleaning bat, Bechstein’s bat (Myotis
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bechsteinii), was less likely to cross a roadway than was a sympatric open-space foraging bat, Barbastrelle
bat (Barbastella barbastellus) (Kerth and Melber 2009, as cited in Barber et al. 2010). A laboratory study
demonstrated that gleaning bats avoided hunting in the presence of played back road noise that contained
energy between 3 kHz and 8 kHz (Schaub et al. 2008, as cited in Barber et al. 2010). Noise may
therefore act as a fragmenting agent, similar to other forms of habitat fragmentation such as forest removal
or alteration, for gleaning bat species (Barber et al. 2010).

Indiana bats hunt their prey in the air while flying, also known as hawking, using echolocation (an auditory
behavior that uses ultrasonic signals to detect prey and maneuver through the environment). Thus, similar
impacts from road-generated noise as those seen in gleaning bats are not expected in Indiana bats.
Although Gardner et al. (1991qa) found that Indiana bat roosts were further from paved roads than non-
paved roads, the potential contributing effects of noise were not isolated from other potential causal factors
in this study, such as the configuration and quality of the surrounding habitat, and it is unknown what effect
noise of paved roads may have contributed to this observed difference.

Kunz et al. (2007b) suggested that bats may become acoustically disoriented upon encountering turbines
during migration or feeding. However, observations of bat flight activity using TIR cameras at wind energy
facilities suggest that bats are able to normally fly and forage in close proximity to wind turbines (Ahlén
2003 as cited in Kunz et al. 2007b, Horn et al. 2008). There is some thought that turbine-generated sound
could attract bats to turbines and increase collision risk, because some bat species are known to orient
toward distant audible sounds (Buchler and Childs 1981, as cited in Kunz et al. 2007b). However,
Szewczak and Arnett (2006) studied ultrasound emissions from a variety of wind turbines as a potential
attractant to bats and concluded that ultrasound emissions, as measured from the ground-level, do not likely
play a significant role in aftracting bats toward wind turbines with consequential fatalities from rotor
strikes?. While the studies referenced above indicate that bats may not be affected by sound from
operating turbines, there are no data that specifically addresses the impacts of sound from wind turbine
operation on migrating or foraging Indiana bats.

None of the 100 turbines will be closer than 2.9 km (1.8 mi) to maternity roost trees documented in 2009
(see Section 6.1 — Avoidance Measures and 6.1.1 — Project Planning and Siting). Of the known turbine
locations, 33 (63%) will be sited in Category 4 habitat, the lowest quality habitat for Indiana bats, where
Indiana bats are least likely to forage so that exposure to sound from operation of these turbines is unlikely.
Of the 52 known turbine locations, 3 turbines (6%) are in Category 1 habitat (highest quality habitat), 10
(19%) will be sited in Category 2 habitat, and 6 (12%) will be sited in Category 3 habitat. While the
locations of the additional 48 turbines are not yet known, the majority of the Action Area (about 70%) is
comprised of Category 4 habitat and open areas are generally preferable for siting of turbines over
wooded areas. The distribution of the remaining 48 turbines among habitat categories will be similar to the
distribution for the known 52 turbine locations (see Table 6-2, Section 6.1 — Avoidance Measures, and
Section 6.1.1 - Project Planning and Siting).

Operational turbines that occur within proximity to undocumented roost trees or foraging areas may create
sound that is detectable to Indiana bats that occur in these areas. No literature exists that describes how
Indiana bats respond to operating turbines. Contributions from turbine sound are likely to be negligible in
the context of overall ambient sound levels. Sound from wind turbines is very low, estimated to be quieter

26 The authors cautioned that ultrasound could be emitted from turbine models not tested during their investigation or
from turbine nacelles.
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than 50 db(A) (equivalent to a field with insects) approximately 200 feet from a turbine (Hessler 2009).
Additionally, feathering of turbines at low wind speeds at night, which will be used as a tool to minimize
impacts to Indiana bats, will also help reduce turbine-generated increases to ambient sound levels during
times of increased bat foraging activity. During the summer months, when foraging success is critical for
successful pup rearing, more restrictive nightly cutin speeds would be applied to Project turbines located in
the higher Habitat Categories roosting and foraging habitat. Thus, feathering would simultaneously reduce
bat strike fatalities and keep ambient sound levels low during biologically critical periods and within
ecologically important areas. Therefore, effects from sound at operating turbines are considered
insignificant or discountable and take due to sound is not likely to occur.

5.1.2.2 Lighting

FAA lights that will be installed on some of the turbines are not expected to increase collision/barotrauma
mortality or have any direct or indirect effects on Indiana bats. Arnett et al. (2008) synthesized available
information on bat fatalities from 21 studies conducted at 19 wind energy facilities in 5 regions of the
United States and 1 province in Canada. None of the studies reviewed demonstrated statistically significant
differences in fatality between turbines equipped with FAA lights and those that were unlit. Further, Arnett
(2005) studied bat activity and fatalities at the Mountaineer facility in WV and at the Meyersdale facility in
PA and found that turbines with FAA lights did not appear to affect the incidence of foraging bats around
turbines and there was no difference between numbers of bat passes recorded with acoustic detectors at lit
and unlit turbines. Additionally, bat fatalities documented at the Mountaineer and Meyersdale facilities
were not different between turbines equipped with FAA lights and those that were unlit. Finally, Horn et al.
(2008) used TIR cameras to study behavioral responses of bats to operating wind turbines and concluded
that aviation lighting did not appear to affect the incidence of foraging bats around turbines. However,
controlled studies comparing fatalities at red and white FAA lights have not been conducted and response
to white lights is unknown (Arnett 2008).

Regardless, Buckeye Wind will minimize turbine lighting per specifications of the FAA. Attached to the top
of the some of the nacelles will be a single, medium intensity aviation warning light. The minimum amount
of obstruction avoidance lighting specified by the FAA will be used (FAA 2007); approximately 1 in every
5 turbines will be lit, and all lights within the Project will illuminate synchronously. FAA lights are
anticipated to be flashing red strobes (L-864) that operate only at night. Buckeye Wind will use the lowest
intensity lighting as allowed by FAA. To the extent possible, USFWS-recommended lighting schemes will be
used on the nacelles, including reduced intensity lighting and lights with short flash durations that emit no
light during the “off phase”. Further, MET towers will also utilize the minimum lighting as required by the
FAA.

In addition to FAA lights, there may be a limited number of security lights that may be required at the
substation and O&M facilities. However, operational lighting will be minimized to the maximum extent
practicable and Project design will incorporate minimum intensity lighting on all Project structures, where
feasible. Unnecessary lighting on the O&M building and substation will be eliminated to reduce attraction
of bats at night (though no attraction of bats to building and substation lights has been documented, taking
this step will reduce impacts to birds). No steady burning lights will be left on at Project buildings. Where
lights are necessary for safety or security, motion detector lighting or infrared light sensors will be used to
avoid continuous lighting. Any lights controlled by motion detector or infrared light sensors will be shielded
downward to minimize skyward illumination, and high intensity, steady burning, bright lights such as
sodium vapor or spotlights will not be used. Motion detector lights will be used above tower doors and at
the substation for nighttime maintenance visits and for security. Thus, it is not anticipated that FAA or
operations lighting will result in harm or mortality of Indiana bats; therefore, effects are insignificant or
discountable and not likely to rise to the level of take.
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See additional information on avoidance and minimization of impacts to bats and birds from lighting in the
Buckeye Wind ABPP (Stantec 2011a) and in the EIS Section 5.6 and Section 5.1 of the ABPP.

5.1.2.3 Vegetative Control

To control the spread of invasive species, herbicides may be used around Project facilities, where needed.
The vast majority of Project facilities will be located in areas that are currently used for agricultural
purposes. Any areas of herbicide use will not extend outside of disturbed areas. Herbicides are commonly
used in agricultural activities; therefore, the use of herbicides associated with the Project will not be
significant as compared to current land use practices. As part of the monitoring outlined in Section 6.5.2.5 -
Vegetation Management and Mapping, Buckeye Wind will mow the search areas of at least 25% of the
turbines to increase searcher efficiency rates, unless other acceptable methods of searching become
available (see Section 7.2.1.9 — Uses of New Methods, Information, or Technological Advances). Because
the majority of turbines will be placed in agricultural areas and mowing will occur in areas that have been
previously cleared of trees for agricultural purposes, mowing will not result in removal of Indiana bat
habitat. No additional wooded areas beyond that which was removed during Project construction (see
Section 5.2.1.1 - Wooded Habitat Removal) would be cleared in the Indiana bat active period during
operation and maintenance. Human presence or noise from mowing equipment is expected to be similar to
active agricultural operations that are ongoing in the Action Area and are not likely to result in disturbance
to Indiana bats.

For the reasons stated above, ongoing vegetative controls associated with Project operation are
insignificant and discountable and not likely to result in take of Indiana bats.

5.1.2.4 Collision with Vehicle

Although bats are very agile flyers, there is evidence that bats (including Indiana bats) can be killed by
collision with vehicles (see Section 5.1.1.2 — Collision with Vehicles).

During Project operation and maintenance, vehicle activity associated with the Project will include
maintenance vehicles traveling to various turbines daily. These vehicles will make trips in and out of the
Action Area along local and state roads that already support significant traffic. Replacements for major
Project components, including blades, generators and other components in the nacelle, would be delivered
to active Project areas via truck. These components would arrive via 70, and/or US Route 33 and
deliveries to the Action Area would be via US Route 36 and SR 56, with other state and local roads used to
access specific turbine sites or other Project facilities.

Vehicular activity will be spread throughout the Action Area (see access road layout in Figure 1-1), with
temporary concentrations of activity near turbines during major maintenance activities. Additionally, the
small amount of increased vehicular traffic associated with Project operation and maintenance of the 100-
turbine Project will be insignificant compared to regular traffic in the Action Area and would occur mostly
during day-light hours when Indiana bats are not active.

As a result of the factors discussed above, mortality of Indiana bats caused by vehicle strikes with operation
and maintenance vehicles is not likely. Thus, it is anticipated that vehicular traffic associated with the Project
will result in direct effects that are insignificant and discountable and not expected to rise to the level of
take.
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5.1.2.5 Collision/Barotrauma Mortality

As described in Section 4.5.5 — Collision Mortality at Wind Facilities, impacts to bats from wind facilities
are well documented (Johnson et al. 2003a, Kunz et al. 2007a, Arnett et al. 2008), with long-distance
migratory bats being the most affected, particularly during the late-summer through fall migratory period.
Prior to fall 2009, no Indiana bats were known to have been killed at a wind facility. The 2 documented
Indiana bat fatalities at the Fowler Ridge wind facility in Benton County, IN, the 1 documented Indiana bat
at the North Allegheny wind facility in Cambria and Blair Counties, PA, and the 1 documented Indiana bat
at the Blue Creek Wind Farm in Paulding County, OH, during the fall migratory periods of 2009, 2010,
2011, and 2012 confirm that Indiana bats are at risk of collision with wind facilities during the fall
migratory period as reported by Good et al., 2011; risks to Indiana bats during spring and summer from
operation of wind facilities within the homerange of maternity colonies remains unknown. While the male
Indiana bat mortality documented at the Laurel Mountain Wind Farm occurred on July 9, risk is still
considered low during spring and summer as compared to risk to fall migratory Indiana bats. These Indiana
bat fatalities were likely not the first Indiana bats to have been killed at a wind facility; other Indiana bat
mortalities probably have not been detected due to lack of post-construction monitoring at many wind
projects, inaccurate identifications, lack of detection due to small size, decomposition of carcasses, or
removal by scavengers. So while it is assumed that additional mortality has occurred, these fatalities
represent the only documented taking of Indiana bats at wind facilities to date. Therefore, Indiana bats
compose an extremely low proportion of total documented bat mortality at wind facilities. Because very low
Indiana bat mortality has been documented, there is a lack of data on collision and barotrauma risk
specific to the Indiana bat.

5.1.2.5.1 Collision Risk Model

The risk of Indiana bat collision with wind turbines in the Action Area is unknown and relatively few
empirical data exist to inform assumptions about risk. The following section summarizes the results of a
collision risk model (presented in full in Appendix A) that was used to estimate mortality of Indiana bats as
a result of Project operation. The collision risk model was based on best available scientific information and
included site-specific empirical data, as well as expert opinion and historical and current literature on
Indiana bats. The collision risk model incorporated information on Indiana bat use of the Action Areq, site
characteristics, and a 100-turbine Project layout?”.

Mortality of Indiana bats was estimated during 3 periods in which Indiana bats display distinct behavioral
characteristics that could differentially affect their exposure to wind turbines: spring emergence and
migration, or “spring” (1 Apr to 31 May); summer habitat use, or “summer” (1 Jun to 31 Jul); and fall
migration, or “fall” (1 Aug to 31 Oct). Although these seasons are presented as being discrete, it is
expected that there is overlap in seasonal behaviors (i.e., migration and summer habitat use) between these
defined periods. Variation in weather conditions and other stochastic factors could also affect the exact
timing of this annual chronology. However, these periods are expected to adequately encapsulate seasonal
behaviors that could differentially affect collision risk.

2 For the CRM (see Appendix A), the 100 turbine locations were derived using the known 52 turbine locations and a
random placement of the additional 48 turbines within suitable areas (excluding wooded areas, accounting for OPSB
regulated setbacks to residences, roads, property lines, etc., and other restrictions). If the CRM estimates a higher take
estimate with the final placement of the additional 48 turbines, adaptive management will maintain actual take numbers
at the level requested in this HCP. No amendment to the take limit will be sought as a result of the final location of the
additional 48 turbines.
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Under conditions of high uncertainty, simple models with minimal inputs are generally preferred in the risk
assessment literature to more complex models with large numbers of inputs (Warren-Hicks and Moore
1998). In cases where many key elements that affect risk are not well documented or understood, the use of
simple models that incorporate uncertainty analysis focused on the model equations and inputs can provide
decision-makers with a framework for understanding the degree of confidence that can be assigned to
model outputs (Warren-Hicks 1999, Canham et al. 2003, Warren-Hicks and Hart 2010). The Bolker et al.
(2006) model is an example of this simplistic type of model that requires minimal inputs and employs simple
geometry and basic probability theory. Given the uncertainty in modeling Indiana bat collision in the Action
Areaq, the Bolker et al. (2006) model was used but expanded upon by incorporating empirical data and
expert opinion on Indiana bat behaviors and conditions leading to risk into the published mathematical
framework. Additionally, the Bolker et al. (2006) model framework was modified by formally incorporating
a risk-based approach to decision-making based on the model outputs, including the use of a formal
uncertainty analysis.

The uncertainty analysis used a probabilistic approach that relied on either a range of values, or a formal
distribution for each model input, rather than a deterministic approach based on single-point estimates. A
Beta distribution was used when input values varied between 2 limits, but there was reason to believe that a
subset of values within those limits was more likely to occur, as with proportions or probabilities. A uniform
distribution was used when there was limited information about whether 1 value was more likely to occur
than another. In some cases, random samples were drawn from an actual distribution based on empirical
data, rather than a theoretical distribution. For model inputs whose distributions were based only partially
or not at all on empirical data, a sensitivity analysis was conducted to investigate the degree to which
changes in the input distributions affected model results. Season-specific estimates of collision/barotrauma
were influenced by 5 primary components: seasonal population size, flight height, weather conditions that
influence the number of bats that are active on a nightly basis, movement bouts within the turbine array,
and mortality probability.

Seasonal Population

To estimate the summer population of Indiana bats in the Action Area, a conservative approach was taken.
Indiana bats were assumed to have the potential to occur in suitable habitat throughout the Action Area
during the summer, even though mist-netting in 2008 did not document Indiana bats in the Action Areaq,
and mist-netting in 2009 resulted in 3 Indiana bat captures whose home ranges collectively occupied 3% of
the Action Area and 1 Indiana bat in the center of the Action Area who was only tracked for 1 night, and
whose roost tree was located 2.3 km (1.5 mi) east (outside) of the Action Area. Using a combination of
these site-specific, empirical data, models predicting and quantifying suitable habitat within the Action
Area, and conservative assumptions based on relevant literature and professional judgment, the summer
Indiana bat population was estimated to be between 10.1 and 2,271.4 Indiana bats (see Appendix A for
details on methods). Based on simultaneous emergence counts conducted at known Indiana bat roost trees
within or near the Action Area, a minimum Indiana bat population size of 99 was estimated in Summer
2009 (K. Lott, ODNR, personal communication).

The size of migratory populations of Indiana bats moving through the Action Area during the spring and fall
migration periods was extrapolated from USFWS Indiana bat population estimates from winter 2008-2009
hibernacula surveys in the migratory range of the Action Area (A. King, USFWS, personal communication).
Assumptions about the distances and directions of travel during migration were derived from literature,
expert opinion, and band returns from Indiana bats captured in the Action Area. These data were used to
estimate the numbers of Indiana bats likely to pass through the Action Area during migration which ranged
from approximately 2,900 Indiana bats to 5,800 Indiana bats (see Section 4.2.4 — Distribution in the
Action Area and Appendix A for more information).
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Flight Height

Assumptions about flight height, an input variable that strongly influenced the potential for collision, were
informed by the height distribution of Myotis call sequences recorded with acoustic detectors (previously
described in Section 4.4.4.2 - Foraging and Traveling Behavior), as well as observations of Indiana bat
and Myotis flight height reported in literature and expert opinion. To account for uncertainty of Indiana bat
flight height relative to the rotor swept zone, probability distributions were created for high, moderate, and
low flight height scenarios and run as separate models (Table 5-2).

Table 5-2. Proportion of Indiana bats assumed to be flying
within the rotor swept zone under high, moderate, and low
height scenarios of the collision risk model.

Season
Flight height scenario